

The Honeywell Visicorder Oscillograph tests 
liquid hydrogen systems in “space” 


The Janitrol Aero Division of Midland Ross Corporation 
uses a Model 1108 Honeywell Visicorder Oscillograph to 
measure and record temperatures and pressures at their 
new cryogenic test facility at Columbus, Ohio. 

In order to simulate conditions as they exist in space, a 
wide variety of flow rates and pressures must be meas- 
ured accurately and dependably. The 1108 Visicorder 
provides Janitrol with direct readout of tests on missile 
hardware and systems which operate on liquid hydrogen, 
liquid nitrogen, and other cryogenic fuels. 

The new Janitrol facility includes a 500-gallon Dewar, 6' 
deep and 4' in diameter, that accepts components for 
static or dynamic test up to this size. Pressures range 
from 1 psia to 75 psia, and flow rates vary broadly be- 
cause of the size of the test system. 

Honey well— pioneer in the science of oscillography— offers 
a wide range of Visicorder Oscillographs to suit your bud- 
get and your test requirements. The 36-channel Model 
1012 is the most sophisticated; the 6-channel 1406 costs 
the least per channel. In between are the 8- or 14-channel 
906C; the intermediate 24-channel 1108; and the compact 


24-channel 1508. Most models record at frequencies from 
DC to 5000 cps and all have many extra, convenient op- 
erating features. 

For details, write Minneapolis - Honeywell, Denver Divi- 
sion, 4800 E. Dry Creek Road, Denver 10, Colorado. 



The Honeywell Model 1108 Visicorder Oscillograph in use in the 



Honeywell 



FORERUNNER OF REACTION CONTROLS? 


Wondering what this ancient pumper has in common 
with reaction controls for aerospace applications? 
They're both based on the science of fluid dynamics 
. . . Vickers business for more than 40 years with 
emphasis on aerospace applications dating back to 
the early '40s. 

Current projects under study or development at 
Vickers Aerospace Division include: midcourse velocity 
correction and reentry steering, attitude control sys- 
tems and components, solid propellant rocket attitude 
control systems and components and proportional hot 
gas secondary injection. 

For any of these activities, the program manager 
has at his disposal the specialized skills, experience 
and facilities available only at Vickers. Groups of 
specialists in aerothermodynamics, fluid flow, sound, 
stress, vibration, instrumentation, systems analysis, 



valve development, materials and processes provide 
added assurance of success in attaining all the pro- 
gram's goals. 


ICKERS 




SPERRY HELMET 
INTEGRATED 
SIGHTING AND 
CONTROL SYSTEM 

The only universal sighting 
and control system for use 
with all Army aircraft 
armament systems: 

• 20 MM Weapons 

• 40 MM Grenade Launcher 

• 2.75-inch Rocket FFAR 

• .30 caliber Machine Gun 

• 7.62 MM Machine Gun 

• SS-11 Rocket ATGM 

• Disposable Container 





Deadeye: The Sperry Helmet Integrated Sighting and Control System (HISCS) is the only such system 
for use with all Army aircraft armament systems. It permits the helicopter pilot to control — accurately, au- 
thoritatively and simultaneously— both his armament and helicopter. □ Employing a helmet collimated reticle 
sight, and control pickoffs, HISCS is a natural sighting and control system suitable for 
flexible armament. The eyesight controls the weapon firing line. O Successful 2.75-inch 
Rocket FFAR firings from a helicopter at Ft. Bragg demonstrated HISCS's effectiveness 
for fixed armament as well. □ Response: HISCS time to lock on target has been clocked 
at under two seconds. □ Also, a magnification mode is applicable to the SS-11 Rocket sperr'yrand 
ATGM. AIR ARMAMENT DIVISION. Sperry Gyroscope Co., Great Neck. N. Y. corporation 






Decision-Making: Hostile or not Hostile? 


A few years ago this decision was relatively 
simple. The action that followed was rela- 
tively simple. Today the consequences of 
this type of decision-making can be enor- 
mous, allecting world-wide forces and 
events. The decision itself may trigger an 
incredibly complex series of interacting 
decisions and controls. In making these 
compressed-time decisions, commanders 
use- man-machine systems which provide 
information processing assistance. The de- 
velopment of these, large systems is the 
work of scientists, engineers and computer 
programmers at System Development Cor- 


poration. The system is their concern, not 
the actual design of hardware. Specifi- 
cally, they contribute in these key areas: 
defining the requirements of the system, 
synthesizing the system, instructing the 
computers within the system, training the 
system, evaluating the system. Throughout 
they seek to optimize man-computer rela- 
tionships and to develop a system which 
grows and changes with the needs of the 
decision-makers who use it. Human /actors 
scientists, operations research scientists, 
systems-oriented engineers and com- 
puter programmers interested in joining a 


close interdisciplinary effort are invited to 
write concerning new positions in this ex- 
panding field. Address Dr. H. C. Best, SDC, 
2432 Colorado Ave., Santa Monica, Cali- 
fornia. Positions are open at SDC facilities 
in Santa Monica; Washington, D.C., Lex- 
ington, Massachusetts; Paramus, New 
Jersey; and Dayton, Ohio. "An equal op- 
portunity employer." 

SDC 

System Development Corporation 



AEROSPACE CALENDAR 

(Continued from page 5) 

Wear, University of Houston. For in- 
formation: Dr. D. Muster, Dept, of Me- 
chanical Engineering, University of Hous- 
ton. Houston 4. Tex. 

June 11-14— Symposium on Plasma Space 
Science. The Catholic University of 
America, Washington. D. C., with the 
support of NASA and Goddard Space 
Flight Center. 

June 12-14— Heat Transfer and Fluid Me- 
chanics Institute, American Institute of 
Aeronautics and Astronautics, California 
Institute of Technology. Pasadena. 

June 13-15— Great Lakes Navy Research and 
Development Clinic. Ohio State Univer- 
sity. Columbus. Ohio, conducted by the 
Office of Naval Materiel. 

June 17-20— Summer Meeting. American 
Institute of Vcronanties and Astronautics 
(AIAA). Hotel Ambassador. Los Angeles. 

June 17-21— Summer General Meeting, In- 
stitute of Electrical and Electronics En- 
gineers. Toronto, Canada. 

June 18-20— 41st Meeting, Aviation Dis- 
tributors and Manufacturers Assn.. Cha- 
teau Frontenac. Quebec. Canada. 

June 19-21— Fourth Joint Automatic Control 
Conference, University of Minnesota, 
Minneapolis. Minn, Sponsors: American 
Institute of Chemical Engineers; Institute 
of Electrical and Electronic Engineers; 
American Society of Mechanical Engi- 
neers; Instrument Society of America. 

June 20-22— National Meeting. Institute of 
Navigation, University of Michigan, Ann 

June 23-28— 66th Annual Meeting. Ameri- 
can Society for Testing and Materials. 
Chalfonte-IIaddon Hall, Atlantic City. 

June 26-27— 10th Annual Symposium on 
Computers and Data Processing, Univer- 
sity of Denver's Denver Research Insti- 
tute. Elkhorn Lodge, Estes Park, Colo. 

June 26-27— Symposium on Dynamic Load 
Problems — I lelieopters and V /STOL. 
Statler Hilton Hotel. Buffalo, N. Y, Spon- 
sors: Cornell Aeronautical Laboratory; 
Army Transportation Corp. 

June 28-July 3— Second Annual Dorado Fly- 
In. Dorado Beach Hotel, Dorado. P. R, 

July 7-11— Seventh National Conference on 
Aerospace Education, National Aerospace 
Education Council. Hotel Deauville, Mi- 
ami Beach, Fla. 

July 9-11— International Symposium on Space 
Telecommunications, Institute of Elec- 
trical and Electronic Engineers' Profes- 
sional Group on Antennas and Propaga- 
tion, Boulder Laboratories, Boulder, Colo. 

July 10-12— Meteorological Support for 
Aerospace Testing and Operation, Amer- 
ican Institute of Aeronautics and Astro- 
nautics and American Meteorological So- 
ciety. Ft. Collins, Colo. 

July 23-26— Torpedo Propulsion Conference 
(Confidential). American Institute of 
Aeronautics and Astronautics, U. S. Naval 
Underwater Ordnance Laboratory. N'ew- 

July 25-27—1963 Microminiaturization Con- 
gress. American Institute for Microminia- 
turization, Sheraton-Park Hotel. Wash- 
ington. D. C. 

Aug. 4-9— International Conference and Ex- 
hibit on Aerospace Support, Institute of 
(Continued on page 9) 


Remember the DC-1? 

FIRST OF THE DOUGLAS AIRLINERS . . . 



...and Barber-Colinan was there! 


Remember the early ’30s? The 
forerunners of modern transports, 
were just taking off then. In 1933, 
Douglas Company flew their first 
airliner, the twin-engine 12-passcn- 
ger DC-1 . . . quickly followed with 
the 14-passenger DC-2 in 1934. 
The 21 -passenger Douglas DC-3, 
introduced in 1935, proved itself so 
rapidly that it was carrying the 
bulk of American domestic air 
traffic by 1938. Most famous and 
successful aircraft in its era, the 
DC-3 had a cruising speed of 180 
mph, and a range of 1500 miles. 
Among many innovations that 
gave these first airliners definite 
commercial advantages were wing 
flaps, multi-spar wing construc- 
tion, and a Barber-Colman ther- 
mostat to help control cabin 
temperature. 

Eventually, the DC-3 flew for vir- 
tually every nation and airline, 
before serving as the C-47 work- 


horse of World War II. Some 
10,926 of- this aircraft and its 
derivatives had been built when 
production.ceascd in 1945. 

Like Douglas, we’ve kept refining 
our products since 1933. Learned 
to anticipate the critical perform- 
ance you expect from actuators, 
air valves, and temperature con- 
trol systems. Call the Barber- 
Colman representative near you, 
or dial us direct — Area Code 
8 1 5/9 68-6833. 

Today Barber-Colman produce, are here: 

Titan II 

Beechcraft Queen Air 
North American A3J 
Boeing K.C-135 
Lockheed P3V 
Saturn Vehicle 

. . . plus many other modern 
aircraft, rockets, and missiles 
“ Observe constantly that all things 
take place by change ” 

— Marcus Aurelius 



Barber-Colman Company 

Dept. Q, 1422 Rock Street, Rockford, Illinois 

AIRCRAFT AND MISSILE PRODUCTS: Air Valves, 
Electromechanical Actuators, Temperature Control 
Systems, Positioning Systems, Transducers and 
Thermostats, Special Ground Test Equipment, 
POLYFORM Electromagnetic Shielding 
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'SEND ME THE NATIONAL BUREAU OF STANDARDS' 


A quick phone call brings precise in-the-field calibration tor sophisticated electronic test equipment. 
How? The AN/TSM-55 calibration shelter — rugged, reliable, readily transportable by land, sea or air. 
Fully operable anywhere in the world — under all field conditions — moments after arrival. 

The AN/TSM-55 was developed jointly by the U.S. Army and Aerojet-General's Astrionics Division 
for the FACTS Program— Field Army Calibration Team Support. 



Engineers, scientists: investigate outstanding opportunities at Aerojet-General.® 


AEROSPACE CALENDAR 


(Continued from page 7) 
Electrical and Electronics Engineers/ 
American Society of Mechanical Engi- 
neers. Park Sheraton Hotel, Washington. 

Aug. 12-14— Guidance and Control Confer- 
ence. American Institute of Aeronautics 
and Astronautics, Massachusetts Institute 
of Technology. Cambridge. Mass. 

Aug. 14-16— Fifth Biennial Gas Dynamics 
Symposium. Northwestern University/ 
American Institute of Aeronautics and 
Astronautics. Evanston. 111. 

Aug. 19-21 — Astrodvnamics Conference, 
American Institute of Aeronautics and 
Astronautics, Yale University. New Haven. 

Aug. 20-23—196? Western Electronic Show 
and Convention (WESCON). Cow Pal- 
ate. San Francisco. Calif. 

Aug. 26-28— Simulation for Aerospace Flight 
Conference, American Institute of Aero- 
nautics and Astronautics. Deshlcr-Hilton 
Hotel. Columbus. Oluo. 

Aug. 26-28— Conference on Physics of Entry 
into Planetary Atmospheres. American 
Institute of Aeronautics and Astronautics. 
Massachusetts Institute of Technology, 
Cambridge. Mass. 

Sept. 8-11— International Symposium on 
High-Temperature Technology. Asilomar, 
Calif. Sponsor: Stanford Research Insti- 

Sept. 8-11— Annual Meeting, Air Industries 
Assn, of Canada, Manoir Richelieu, Mur- 
ray Bay, Quebec. 

Sept. 9-11 — Seventh National Convention 
on Military Electronics. Institute of 
Electrical and Electronics Engineers, 
Shorcham Hotel. Washington, D. C. 

Sept. 9-12— 18th Annual Instrument-Auto- 
mation Conference & Exhibit. Instrument 
Socictv of America, McCormick Place, 
Chicago. III. 

Sept. 10-12— National Symposium on Space 
Rendezvous. Rescue and Recovery. Ed- 
wards AFB, Calif. Sponsors: American 
Astronautical Society; Air Force Flight 
Test Center. 

Sept. 16-18— International Aviation Re- 
search and Development Symposium. At- 
lantic City. N. J. Sponsor: Federal Avia- 
tion Agency. 

Sept. 18-19—196? Airwork Operations and 
Maintenance Symposium, Millville. N. j. 

Sept. 23-27 — International Telemetering 
Conference, Savoy Place, London, Eng- 
land. Sponsors: Institution of Electrical 
Engineers (London); American Institute 
of Aeronautics and Astronautics; Institute 
of Electrical and Electronics Engineers; 
Instrument Society of America. 

Sept. 25-26— Second Annual Symposium on 
the Physics of Failure in Electronics, Chi- 
cago, 111. Sponsors: Rome Air Develop- 
ment Center; Armour Research Founda- 

Sept. 26-Oct. 1— 14th Congress. Interna- 
tional Astronautical Federation. Paris. 

Sept. 30-Oct. 1— Manned Interplanetary Ex- 
ploration Meeting, American Institute of 
Aeronautics and Astronautics. Cabana 
Motor Hotel, Palo Alto, Calif. 

Oct. 15-18— Eighth Symposium on Ballistic 
Missile and Space Technology. Naval 
Training Center. San Diego. Calif. Spon- 
sors: Air Force Space Systems Div.; Air 
Force Ballistic Systems Div.; Aerospace 
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The smallest — lightest — fastest — 
snap-acting thermal switch ever! 


KLIXON® 3BT transistor-size thermal switch offers a new dimension 
in temperature control — weighs 80% less . . . responds five times faster 
than comparable thermostats! 

Weighs only 0.4 gm" Low thermal mass explains why the KLIXON 
3BT Scries hermetically-sealed, snap-acting thermal switch responds so 
much faster than its nearest equivalent. 

Evaluate the specs! This SPST "Tiny-Stat ” temperature limiter is 
rated up to <A amp, 115 V-ac/30 V-dc for 5,000 cycles. Temperature 
range is 0° to 350°F, open or close on temperature rise. Vibration 
resistance is 5-2000 cps at 25G. Welded seal guards against hostile 
environments. Pin terminals speed assembly. 

Consider these applications! ... as temperature limiters and/or 
monitors in printed circuit boards, computers, thermal batteries, heat 
sinks, solid propellant applications, etc. 


Write today for bulletin DD-PRET-12. Application kit including two 
operating samples set at 185°F (85 °C) plus one thermocouple sample 
available at $15.00. »>, 


IT "Tlny-Stat" Series 


Texas Instruments 
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Out of Ryan’s spectrum of capabilities: | FIRST IN V/STOL 

New V/STOL team-mates for battlefield mobility 


The most experienced specialist in high speed V/STOL aircraft, Ryan is 
designing and building the Army XV-5A lift-fan aircraft under contract to 
General Electric. The lift-fan concept will provide greater payload/range than 
any other high speed vertical-take-off-and-landing configuration. Ryan is also 
working on the Vought-Hiller-Ryan XC-142A tri-service transport— the first 
U.S. V/STOL aircraft scheduled for operational evaluation. This tilt-wing air- 
craft is designed for a VTOL payload of 8,000 pounds or 32 troops. DSince 
both V/STOL aircraft can be widely dispersed and concealed at advanced 
"soft bases,” they add a new dimension in survivability. And teamed together, 
they step up battlefield mobility by giving the field commander quicker re- 
action, better target location, improved communication, and close-by tactical 
and logistic support. □ Ryan is also a leader in Doppler navigation systems, 
jet target drones, Flex Wing vehicles, lunar landing systems, space radar 
systems and space structures. □ Your inquiry is invited on how Ryan's 
spectrum of capabilities can help solve your Space Age problems. 

RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA 



RYAN 


AERONAUTICAL COMPANY 
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SIMMONDS OFFERS ADVANCED MEASUREMENT TECHNIQUES 

Conditions vary, so do physical parameters. Simmonds measurement and display systems gage cryogenics, oxidizers, 
hydro-carbons and other fluids anywhere in space. For 15 years we have been designing reliable, accurate systems 
for aircraft, space vehicles, missiles, and ground-support equipment. May we apply these capabilities to your problem? 

APOLLO • BOEING 727 • JUPITER • CHANCE VOUGHT F8U • SIKORSKY CH53A 


SIMMONDS 

PRECISION PRODUCTS, INC. 




After 20 years of the toughest service, 


These World War n [Dnan] Generators are 
STILL DOING STRONG 



Isn’t this the kind of service you want when you specify electric plants? 


Our Parts and Service Department regularly receives 
orders for parts for Onan Plants manufactured for WW 
II use. It is obvious that many of the hundreds of 
thousands of military gen sets we built in the early 
’40’s are still being used all over the world. 

Today’s Onan Electric Plant is a far better product. 
With Overhead Valve engines; static-excited Magne- 
citer generators . . . twenty years of continuous design 
improvements. But the standard is still the same: the 
best product it is possible to build from the performance, 


durability, dependability standpoint. 

In addition to electric generator sets .5 KW to 230 
KW, Onan can also supply air-cooled engines 5 to 40 
HP, gas, gasoline or diesel fueled; separate generators; 
engine compressors; line transfer controls; transistorized 

We hope you’ll give us an opportunity to talk to you 
soon about Onan products and R & D capabilities. 
Write: Government Products Department, 2515 
University Ave. S. E., Minneapolis 14, Minnesota. 



Electric Generator Sets, .5 to 
230 KW . . . gas, gasoline, diesel 
air-cooled engines 5 to 40 HP. 


From little systems... 

We designed it that way. Each function in the solid-state 
46A radio carrier system can be bought as a separate equip- 
ment package, so you can start with a small system and keep 
adding and adding as requirements expand. Without buying 
more equipment than you need. 

For example (reading left to right), you can install a 12 
channel group that is completely self-contained-expand in 
partial or full 12 channel increments up to a 60 channel sys- 
tem without supergroup equipment— continue to expand up 
to a 120 channel system, once the supergroup equipment is 
added— and finally, utilize this equipment in a heavy-duty sys- 
tem capable of handling up to 600 channels. 

Because of the “one system" design, light- and heavy-route 
terminals working together are always compatible, and since 


mighty systems grow 

each uses most of the same basic equipment, spare units are 
kept to a minimum. Full synchronization is available, and 
most configurations are compatible with WE “L” and carrier 
equipment meeting CCITT requirements. 

If you need a radio carrier system that can grow ... or one 
that can fill a variety of communications needs . . . we’d like 
to tell you more on 46A. Call us for details. Lenkurt Electric 
Co., Inc., San Carlos, California. Government Sales Offices: 
San Carlos, Calif., Washington, D. C., Rome, N. Y„ Santa 
Monica, Calif. 

LENKURT ELECTR/C 

oemsAi telephone selectrohics 





Less than three years ago, Microwave Electronics Corporation delivered its first metal ceramic 
traveling wave tube. Today MEC has a broader line of metal ceramic TWT's in field operation 
than anyone else, including some of the biggest companies in the electronics industry. Why has 
MEC been so rapidly accepted by military systems designers, the military itself, and industrial 
instrument and system builders? 1 Because MEC tubes work when the customer gets them. 
MEC has one of the highest acceptance rates in the industry. 2 Because MEC tubes operate 
longer. Users report 4,000 to 5,000 hours field life; our own life tests exceed 10,000 hours. 
3 Because MEC will tackle the tough jobs and do them in a hurry. Any socket where there is 
a problem in life, reliability, or controlled characteristics. 4 Because MEC offers production 
tubes with truly reproducible characteristics— the result of engineering skill plus careful fabrica- 
tion. 5 Because MEC tubes can satisfy critical military environments, such as MIL-E-5400 Class 
II. ■ Each year MEC has substantially broadened its product line in terms of frequency, power 
and noise figure. From R & D this year, for example, came a 200-watt pulsed power TWT, matched 
gain tubes in S, C, X, and K„ bands, and a high power, low noise TWT operating in X band. And, 
of particular note, a field operational traveling wave maser using closed cycle refrigeration. Of 
these, and other developments, more later on these pages. 



Microwave 

Electronics 

Corporation 


4061 TRANSPORT STREET 
PALO ALTO, CALIFORNIA 
PHONE: DAVENPORT 1-1770 
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READY FOR 400-MPH TAKEOFF 


The most advanced tire testing facilities in the world 
are now operational at B.F.Goodrich. Equipment 
enables the Company to perform all its own quali- 
fications to meet advanced jet tire specifications. 

For example, the giant dynamometer above 
develops 10,000 horsepower, and can test tires at 
speeds as high as 400 miles per hour, 
under loadings as high as 100,000 pounds 
per tire. The machine simulates any land- 
ing or takeoff condition. (Safety housings 
retracted for photographic purposes.) 


At the Test Center engineers can check accelera- 
tion, deceleration, simulate operation during taxi, 
takeoff, and landing, and test under both extreme 
cold and hot conditions. 

Pioneering of this type is one of the reasons 
B.F.Goodrich is the leader in aircraft tires— and has 
introduced fabric tread tires, new designs, 
and new materials. Specify BFG for tires 
you can depend upon. The B.F .Goodrich 
Company, Aerospace and Defense Prod- 
ucts Division, Dept. A W'-CB, Akron, Ohio. 



aerospace and 
defense products 


EDITORIAL 


The Atlantic Fare Battle 


The current battle over North Atlantic airline fares 
concerns basic issues far more significant than the money 
immediately at stake. These are: 

• Will international air transport grow at the rate that 
the combination of jet equipment and efficient airline 
management makes possible, or will it be artificially re- 
tarded by government edict to the pace of the least effi- 
cient operator? 

• Will the U. S. State Dept, permit U. S. air travelers to 
reap the dividends that can now be offered by efficient 
airlines in the form of lower fares, or will it continue to 
compel these U.S. citizens to pay what is in effect a 
subsidy, concealed in the tickets they buy, to some in- 
efficient foreign airlines? 

International airlines have always been divided into 
two categories: those who operated primarily as a com- 
mercial enterprise and were dedicated to the goal of 
making a profit, and those who were operated primarily 
as a flag-flying enterprise based on a substantial and 
perpetual government subsidy. The advent of jet trans- 
ports widened the gulf between these two types of inter- 
national airlines until the present impasse arose. This 
gulf will get wider and the issue more acute despite what- 
ever temporary patchwork may be used to avert the 
present crisis. 

The stress and strains produced by this divergence have 
generated a series of international rate crises in the jet 
age. beginning with the now-historic 1ATA traffic con- 
ference of 1958 at Cannes. Most of these crises con- 
cerned the degree to which rates should be lowered, and 
they were eventually compromised without changing the 
inevitable trend toward lower fares. The current crisis 
is caused by the determination of Great Britain and its 
supporters to reverse this trend and raise rates on the 
North Atlantic. 

British Shortcomings 

It is a matter of record that the government-owned 
British Overseas Airways Corp. has experienced only a 
modicum of success in its North Atlantic operations, 
caused in part by the failure of the British aircraft indus- 
try to produce transports that could compete successfully 
with U. S. designs, and in part by a financial and opera- 
tional structure that BOAC Chairman Sir Matthew 
Slattery described at the end of his first year in office as 
“bloody crazy.” 

There are now some 18 international airlines flying the 
North Atlantic, and under their bilateral agreements 
with the U.S. nobody challenges their right to tap the 
U.S. market. But what is challengeable, and we think 
rightly so. is their demand to operate as inefficiently as 
they please and pass on a good share of their subsidy re- 
quirement to the U.S. air traveler. This is really what 
the British government is fighting for, and this is what 
the U. S. Civil Aeronautics Board and Congress are op- 


posing so strongly, despite the State Dept.’s policy of 
"peace at any price.” 

CAB Chairman Alan Boyd has been steadfast in his 
opposition to the British attempt to turn back the clock 
of airline progress, and we thoroughly agree with his 
statement that: 

“. . . the passenger is not responsible for the amount 
of traffic generated by the airlines and should not be re- 
quired to pay for empty seats.” He has also noted that 
traffic and earnings will continue to improve on the 
North Atlantic in 1963 and “we are unable to convince 
ourselves of the wisdom of a fare increase.” 

It is the U.S. traveller that is being stuck with the 
largest share of this subsidy through high rates demanded 
by the British, who as the leader of the fare boost con- 
tingent also have taken on the role of champion of corpo- 
rate inefficiency. U.S. citizens accounted for slightly 
more than 60% of the two million people who flew 
the Atlantic in 1962, while U.S. airlines only carried 
about 36% of the total traffic. In all fairness, we must 
note that not all foreign carriers are fighting for high 
rates (see p. 34), and some of them are pressing just as 
hard as U.S. airlines for a lowering of rates as fast as 
increasing efficiency and traffic permit. 

American Dollar Flow 

In addition to the traffic support U.S. citizens provide 
to foreign airlines, they also deposit abroad a multi-billion 
dollar annual tourist egg that plays a major role in the 
prosperous European economy. 

The high-fare contingent led by the British produced 
some rather outrageous threats of coercion against U.S. 
carriers in their so-far-successful attempt to turn the 
rate tide. But we suggest to them that they may have 
won a Pyrrhic victory. For they will find that the U.S. 
citizen— no less now than in 1776— is not as supine as 
his State Dept. Nor are his duly elected representatives 
in Congress. Already there is a rising tide of indigna- 
tion on this side of the Atlantic over the British bludg- 
eoning. We predict that it will continue to rise until a 
new international fare policy is legislated by this gov- 
ernment to protect its citizens from the subsidy levied 
on them by some less efficient foreign airlines. If eco- 
nomic sanctions are to be applied the balance favors the 
U. S. by a wide margin, if all its officials have the courage 
exhibited by Mr. Boyd and his vice-chairman, Robert 
Murphy. It is evident that the International Air Trans- 
port Assn, is nearing the end of its road as the prime 
formulator of international air fare policy, and that this 
role must be taken over by the governments themselves. 
IATA can continue its useful function in translating 
this policy into tariffs and operating its international 
clearing house and other useful service functions. 

—Robert Hotz 
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Self-Reliant 


SPS WELDING — Shown here is an example of a valve 
seat before welding (left), after hard surfacing with a 
new wear-resistant alloy (center), and after final machin- 
ing (right). All operations performed in the SPS plant. 


*On the theory that too many cooks spoil the broth 


SPS capabilities for manufacturing precision-machined parts are completely integrated. From the time 
the raw material is received until the finished component is shipped to you, SPS controls every phase of 
manufacture and testing. Our supporting activities for precision machining include welding, thread 
rolling, heat treating and plating. 

A word about welding: SPS performs shielded metal arc, gas metal arc, and gas metal tungsten weld- 
ing with both manual and automatic equipment. X-ray, magnetic particle, and ultrasonic inspections 
assure the excellence of this work. The illustrations above show a recent example of oxyacetylene 
hard surfacing. 

Because of our insistence on complete control of the entire project, we 
are able to meet any standard you set for precision machined parts. 

Standard Pressed Steel Co., Precision Fastener Division, Precision 
Machined Parts Sales, Jenkintown 33, Pa. (215-884-7300) • Santa Ana, 

Calif. (714-545-9311). where reliability replace! probability 
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A Metal Problem . . . With Complications 


The hour is late ... the girl impatient . . . and a rough metal 
problem has to be solved tonight. Pressure that breeds ulcers. 

Pressure that might not exist if this harried engineer had up-to-date 
information on Haynes alloys. 

Haynes alloys solve tough metal service problems — severe 
abrasion . . . metal-to-metal wear . . . corrosion . . . difficult or 
impossible lubrication . . . high temperatures. They are available in 
any shape, any quantity, any size. As finished parts . . . ready to use 
... or as rough castings, forgings, bar stock, sheet, plate, or wire. 

Our 32-page properties booklet details the characteristics of 15 
Haynes alloys. Address Inquiries to Union Carbide Stellite Company, 
Division of Union Carbide Corporation, 270 Park Avenue, 

New York 17, New York. 


The Peekaboo Curtain 


Washington Roundup 

Government's now-you-see-it, now-you-don’t approach to the reporting of Russian 
space failures is finally getting a thorough going-over in Congress. The House Govern- 
ment Information Subcommittee last week sharply criticized National Aeronautics and 
Space Administration for acquiescing to Defense Dept.’s wishes by omitting Soviet 
launch information from its Satellite Situation Report (AW May 6. p. 21). It ques- 
tioned Dr. George L. Simpson, Jr., on why he needs 173 employees in various informa- 
tion jobs in headquarters alone if he can't talk about Soviet shots, and even questioned 
his suitability to serve as assistant administrator for technology utilization and policy 
planning. Simpson is a sociologist. 

Subcommittee will call NASA Administrator James E. Webb and Deputy Admin- 
istrator Hugh L. Drydcn and Assistant Secretary of Defense for Public Affairs Arthur 
Sylvester to explore the question further. They arc particularly interested in how Webb 
was able to report very quickly and in great detail last September on six Russian failures, 
and why— if NASA can get this kind of information— it doesn’t pass it on to the public 


Airlines Get the Boyd 


One of the first public criticisms of the airlines by a Civil Aeronautics Board 
member on a subject not directly related to tariffs came last week from CAB Chairman 
Aim S, Boyd. Testifying on the North Atlantic fare fight (see p. 34), Boyd said: 
‘"I think one of the most short-sighted arguments that our carriers have ever made was 
to attempt to get capacity [control] legislation, I think they are just asking to have 
their own throats cut. . . ! They hare sought to develop a double standard and I have 
no sympathy with their positions whatsoever. They want to be able to go anywhere 
thev want to go and they want to stand up and sav to everybody else competing with 
them, ‘no, you can't come in here.' " 

NASA last week settled the question of whether to hire one or a number of con- 
tractors for housekeeping services at its Merritt Island, Fla., launch complex by breaking 
the work into four tasks— communications, base services, launch support sendees and 
administrative and management services. Thirty-five companies were invited to a confer- 
ence on the communications contract May 27 at the Launch Operations Center at 
Cape Canaveral. This will be awarded July 15 and competitions for the other categories 
will begin about that time. 


Program Definition Plan 


Pentagon is about to require “program definition” phases for a broader range of 
advanced technology projects under a directive to be issued next month. It will spell 
out the types and dollar size of contracts to be covered. Only three major programs 
have used this phase so far— Titan 3, mobile medium-range ballistic missile and the 
Lance battlefield missile. Dr. Harold Brown, defense director of research and engi- 
neering. told the House Military Operations Subcommittee last week that the purpose 
of a definition phase is to provide mutual understanding between government and 
contractor on “what is wanted, how to proceed and what it will cost in money and 


Legislation to keep the Arms Control and Disarmament Agency alive probably will 
be passed by Congress, but it is receiving a very low priority. Under present law there 
is a SI 0-million ceiling on its budget. Of this, SS.5 million already has been appropri- 
ated for Fiscal 1062 and Fiscal 1963, and the President has asked $'15 million for Fiscal 
1964, Senate Foreign Relations Committee has held hearings on a bill to lift the 
ceiling but has taken no action. House has not even scheduled hearings. 


Boeing Reorganization 


Boeing Co., whose mainstay in recent years has been Air Force bombers, last week 
combined its Militarv Aircraft Systems and Transport divisions into the Airplane Div. 
John O. Ycasting, v ice president’ and general manager of the Transport Div., will hold 
the same titles in the new division and will be responsible for aircraft operations at 
Seattle and Renton. Wash., and Wichita, Kan. The company said the move would 
not affect its ability to build TFX prototypes if the current Senate investigation (see 
p. 32) should result in a build-and-fly competition with General Dynamics-Grumman. 

Navy, whose first study of nuclear-powered carriers was rejected (AW May 6, 
p. 35), has now assigned the task to Rear Adm. T. F. Connolly, director of the strike 
warfare division under the deputy chief of nasal operations for operations. 

Air Force and Navy, still arguing over definitions of tactical air missions (AW 
May 6, p. 35), went through a head-knocking session last week at the hands of Dr. John 
L. McLucas, deputy director of defense research and engineering for tactical warfare 
systems. Result: a standard set of guidelines for tactical war gaming and Bight testing. 

Joint Congressional Atomic Energy Committee will begin open hearings June 3 
on fallout released by U. S. and Sonet tests last year, fallout now in the atmosphere 
and programs to develop radiation countermeasures. 

—Washington Staff 
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VIEW OBTAINABLE ONLY FROM SPACE of the vast reaches of the Himalaya mountains (above) was photographed by Mnj. Gordo: 
Cooper during his MA-9 flight with a 70-mill., hand-held camera. Lakes, some ice-covered, rivers, and other landscape features are visibl 
(below) on a plateau near the Himalayas, probably the Tibetan plateau. 


NASA Weighs MA-10; 6-Day Flight Urged 


Decision due this week; open-end mission could re- 
place two early Gemini efforts and save six months. 

By Edward H. Kolcum 

Washington— Key National Aeronautics and Space Administration officials 
have agreed under pressure from within the agency to defer until this week 
a final decision on another Mercury flight. The added flight is now being pro- 
posed as an open-end mission that would last as long as six days, and possibly 
gain six months in the manned flight program by eliminating at least two 
short-duration Gemini flights. 

President Kennedy said at his May 22 news conference that the Mercury 
astronauts, who strongly favor a Mercury' Atlas-10 mission, discussed the 
flight with him. He apparently was impressed with their arguments. He 
said he will talk to NASA Administrator James E. Webb about it this 
week, but will not interfere with the decision. 


Both Webb and Brainerd Holmes, 
director of manned space flight pro- 
grams, had decided by May 20 that 
USAF Maj. Gordon Cooper’s 22-orbit 
Mercury Atlas-9 mission (see p. 25) 
effectively closed out the Mercury pro- 
gram, and the manned flight effort 
would now go to Gemini and Apollo. 

But on May 21, after the Mercury 
astronaut team and Manned Spacecraft 
Center officials had arrived here for 
Cooper’s reception (see p. 24) and dis- 
cussed the MA-10 with them, both 
Webb and Holmes were persuaded to 
withhold their decision until the pre- 
liminary assessment of Cooper’s data is 
completed. Final decision on MA-10 
could come as early as May 28. 

Webb and other NASA decision- 
makers have held firmly to the position 
that MA-10 will be scheduled only if 
there was a failure or distinct gap in 
data returned from MA-9 (AW May 15, 
p. 54). Webb said shortly after the 
MA-9 flight that a preliminary look in- 
dicated there is no gap in data returned: 
that it has more than answered all the 
questions it was supposed to. 

Webb’s reasoning is that the future 
of the U. S. space program depends 
upon the Saturn C-5 launch vehicle and 
the Apollo spacecraft system. He feels 
that another Mercury flight would drain 
money, time and manpower from 
Saturn and Apollo. 

Six of the seven original Mercury 
astronauts, including Cooper, had the 
opportunity to talk to President Ken- 
nedy the night of May 21 at a private 
party he had for them. Marine Lt. Col. 
John H. Glenn was in Japan. At his 
conference the next day, the President 
said in response to a question, "I think 
they [the astronauts] feel it [MA-10] is 
worthwhile. I haven’t discussed it with 
Mr. Webb. NASA should make the 
judgment and will make the judgment, 
and I would not intervene, but they do 
feel that a flight is useful, and that the 


experience of Maj. Cooper has indi- 
cated that the time between the last 
Mercury flight and the new Gemini 
flight, which is a period of almost 18 
months, they feel may represent a gap 
which could be filled very usefully by 
another Mercury flight. 

“This will be a matter which I think 
they [the astronauts] are going to be 
talking about this week with Mr. Webb 
and which I would discuss with them 
next week, but the final judgment must 
be NASA’s." 

In his talk before the joint session of 
Congress. Cooper had intended to in- 
clude reference to the desirability of 
MA-10 as a means of exploiting what 
has been learned from the earlier bal- 
listic and orbital Mercury flights. But 
he omitted this inadvertently because 
he was excited, an official said. 

Manned Spacecraft Center was split 
over the need for another Mercury mis- 
sion until after Cooper’s flight. At that 
time, top echelon solidified its position 
and began pressing for MA-10. The 
center has developed a series of reasons 
for the flight. The most meaningful is 
that it would allow NASA to skip the 
one- and three-dav Gemini manned 
flights, thereby cutting six months from 
the Gemini program and allowing 7- 
and 14-dav flights as soon as systems 
are considered qualified. 

The proposed MA-10 mission is 
called open-end because it would be de- 
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signed to repeat Cooper’s 22 orbits and 
then to continue as long as consumables 
lasted and the pilot remained in good 
condition. Studies completed immedi- 
ately before MA-9 indicate the mission 
could last as long as 96 orbits or 144 hr. 

A 72-hr. mission, proponents feel, 
could be flown in September. An open- 
end flight would require one more 
month of preparation. The proponents 
further argue that there is a possibility 
that a six-day flight in October repre- 
sents an opportunity, even though it 
may be slim, for showing U. S. capa- 
bility at this time surpasses Russia's. 

There is considerable speculation that 
Russia has the capability for a 12-day 
manned mission, and is long overdue in 
trying manned flight of this duration. 

Although Cooper’s MA-9 flight is 
considered to be the best Mercury mis- 
sion flown to date. Manned Spacecraft 
Center feels the flight uncovered a num- 
ber of problems which should be solved 
before extended-duration Gemini mis- 
sions are attempted. They' consider that 
there are effective arguments for an- 
other Mercury flight, such as: 

• Food handling and eating. Cooper ate 
only 400-500 calories of food, mostly 
dessert, during his flight. He had dif- 
ficulty in reconstituting the dehydrated 
food. Long-duration flights require con- 
siderably more calorie intake and a more 
balanced diet. 

• Waste disposal and water balance 
studies. Mercury officials are unsatisfied 
with the system for collecting urine 
samples and the way in which the con- 
densate collection system operated. 

• Power consumption. There is a fear 
that there was an exceptionally high 
dram on the battery system from a short 
circuit in the automatic sequencer, 
which would invalidate the reading on 
battery power remaining at landing. 

• Weightlessness-effects ' analysis. Phy- 
sicians would like more data on the 
metabolic processes after long-duration 
space flight. Cooper experienced about 
1 5 sec. of dizziness after he emerged 
from the capsule, but returned to nor- 
mal after a few steps. 

• Operational readiness. Manned Space- 
craft Center fears the effects of 18 
months' idleness on the pre-launch, 
launch, medical operations and mission 

Against these arguments is the posi- 
tion expressed by Webb— that NASA 
should devote its energies, talent and 
money to Ccmini, Saturn and Apollo. 
He feels that these programs arc critical 
not only to manned lunar landing, but 
also to space station, lunar exploration 
and planetary flights, since basic hard- 
ware for advanced missions will be flight 
tested and qualified bv Apollo. 
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NASA Still Faces Budget Cuts 
Despite Successful MA-9 Flight 


By Alfred P. Alibrando 

Washington— Brilliant success of the 
MA-9 flight and the triumphal visit of 
Air Force Maj. L. Gordon Cooper to 
Congress has not changed the prospect 
of a $200-million cut in the $5.7 billion 
National Aeronautics and Space Admin- 
istration is asking for Fiscal 1964. 

Members of House space subcommit- 
tees now completing their work on the 
NASA budget said the emotional re- 
sponse to Cooper's address to a joint 
session of Congress last week would not 
influence their decisions. 

“The flight improved the attitude of 
Congress toward the manned flight pro- 
gram in a general way,” said Rep. 
Emilio Q. Daddario (D.-Conn.), a mem- 
ber of the manned space flight sub- 
committee, “but it didn't change our 
thinking. There will be cuts.” 

Rep. Olin Teague (D.-Tcx.), chair- 
man of the manned space flight subcom- 
mittee, said reductions probably would 
be in the fonn of deferred construction. 

Recommended cut in the manned 
flight budget is expected to total about 
SI 15 million, and reductions in funds 
for space science, advanced research and 
fracking about S85 million. 

Over the last two years, congressional 
support for manned space flight has 
alternated between wild enthusiasm and 
uncertainty and skepticism. Favorable 
response to NASA's budget requests has 
depended largely on tile timing of U. S. 
and Russian manned space flights. 

In the six months between Walter 
Schirra's six-orbit flight and Cooper's 54- 
hour mission, congressional misgivings 
over spending $20-540 billion on the 
Apollo manned lunar landing program 
increased (AW Apr. S. p. 52). 

Maj. Cooper's flight provided Presi- 
dent Kennedy. NASA officials and other 
proponents of the space program with 
the opportunity to make a concerted 
public relations effort on behalf of the 
manned flight program. At the White 
House reception for Cooper, the Presi- 
dent said: 

", . . however extraordinary computers 
may be . . . man is still the most extra- 
ordinary computer of all. His judgment, 
his nerve and the lessons lie can learn 
from experience still make him unique 
and therefore, make manned flight nec- 
essary and not merely that of satellites. 

"I hope that we will be encouraged 
to continue with this program. I know 
that a good many people say 'why go to 
the moon?’ just as many people said to 
Lindbergh, ‘why go to Paris?' Lindbergh 
said, 'It's not so much a matter of logic 
as it is a feeling.' 


"I think that the United States has 
committed itself to this great adventure 
in the sixties. I think before the end 
of the sixties we will sec a man on the 

merely that we're interested in making 
this particular journey but we are in- 
terested in demonstrating a dominance 
of this new sea . . .” 

Cooper’s address at the joint session 
of Congress included a subtle reminder 
to the members that manned space 
flight is popular with the voters. 

“I think of all things I'm constantly 
amazed at, is that of the public's re- 
sponse to this program." Maj. Cooper 
said. ”1 think it's tremendously im- 
pressive . . . examples of this are the 
parades that we’ve had after every flight. 
. . . [which] show that Americans want 
to express their feelings and confidence. 

This public response included the 
estimated 250,000 persons who stood 
10 deep along Washington's streets to 
catch a glimpse of the nation's newest 
space hero, and an estimated 2 million 
who lined the route of a New York 
ticker tape parade. 

Maj. Cooper's flight and the public 
response that followed put an end, at 
least for a time, to demands in Congress 
and elsewhere for crippling cuts of up 
to $S00 million in the space budget, 
and a stretch-out or elimination of Proj- 
ect Apollo. In the months before the 
flight, there were almost daily attacks 
on the Apollo program in the House 
and Senate. Since the MA-9 launch, 
there has not been a single speech 


Moscow— Soviet Union has admitted 
that radio contact with its Mars 1 probe 
was lost Mar. 21. and that attempts to 
re-establish contact have failed. 

Mars 1 was launched last Nov. 1 but 
because of the sketchy information on 
its progress, there has been widespread 
speculation that an attempt late last 
year to fire midcourse correction motors 
was not successful (AW Apr. 1 5, p. 59). 

USSR issued a report on Mar. 16 
claiming a communications record for 
the payload (AW Mar. 25, p. 26). but 
this was the last report until May 16. 
The Soviet news agency Tass said the 
difficulty appears to be that the probe 
is oriented so that the antennas no 
longer are pointed toward earth. Tass 
said the probe is to reach the vicinity 
of Mars about June 19 but gave no esti- 
mate of the distance by which it will 
miss the planet. 

A total of 61 communication periods 


against the manned lunar landing proj- 

Although Maj. Cooper's flight gave 
the manned flight program a lift, the 
presence of the astronauts in Washing- 
ton and their personal appeal for an- 
other Mercury flight (see p. 25) has not 
had much effect on Congress. 

"I'd kind of like to sec one,” said 
Rep. Teague, “but I think the decision 
should be made on the basis of what 
another Mercury flight would do to the 
Gemini schedule." 

Maj. Cooper and several other mem- 
bers of the Project Mercury team re- 
ceived NASA awards at the White 
House ceremony for their part in the 
MA-9 flight. Maj. Cooper received 
NASA's Distinguished Service Medal, 
the agency's highest award. NASA's 
outstanding leadership medal was pre- 
sented to G. Merritt Preston, manager 
ot Mercury operations at the Launch 
Operations Center, for checkout and 
preparation of the spacecraft; Floyd L. 
Thompson, director of the Langley Re- 
search Center, for directing early work 
on Project Mercury; Kenneth S." Klcin- 
kneclit. manager of the Project Mer- 
cury Office, for directing development 
of the Mercury capsule for long-duration 
flight; Christopher C. Kraft, director of 
Mercury Flight Operations, for flight 
planning and operations, and Maj. Gen. 
Leighton I. Davis, commander of the 
Air Force Missile Test Center, Cape 
Canaveral, for Defense Dept, support of 
Project Mercury. 

NASA group achievement awards 
were presented to the Defense Dept, 
recovery forces for their efficient han- 
dling of recovers’ duties and to the Air 
force Space Systems Div. for managing 
development and launching of the Atlas 
rocket 


were held with the probe and more than 
5,000 signals were sent to it from earth, 
Tass said. Scientific measurements in- 

• Intensity of cosmic rays near earth 
and in space has almost doubled since 
1959. The probe also confirmed the ex- 
istence and magnitude of radiation 
zones around the earth. 

• Solar wind and magnetism were de- 
tected in deep space. Magnetic field in- 
tensity of 5-4 gammas was measured, 
and this intensity reached 6-9 gammas 
several times. 

• Probe encountered a Taurids meteor 
shower at altitudes of 5.700 to 25,000 
mi. above the earth, recording one strike 
even- two minutes for an unspecified 
period. When the payload was 12-24 
million mi. from earth", it encountered 
another unidentified meteor shower 
with a density about the same as the 
Taurids shower. 


Soviets Lose Mars Probe Contact 


AVIATION WEEK & SPACE TECHNOLOGY, 


27, 1963 


Cooper’s Precise Piloting of Faith 7 Cited 


By George Alexander 

Cape Canaveral— USAF Maj. Gordon Cooper’s 22-orbit Mercury Atlas-9 
mission was flown so precisely that the pilot did not omit a single item on his 
checklist, project officials said at the first public postflight briefing here. 

The briefing included Cooper’s own summary report on the flight of his 
Faith 7 capsule (AW May 20, p. 26). Dr. Robert C. Seamans, Jr., associate 
director of the National Aeronautics and Space Administration said he very 
much doubts “that we’re going to find an astronaut who's going to improve 
on the performance of Gordon Cooper." 


Late last week. NASA and McDon- 
nell engineers had not pinpointed the 
cause of the problems experienced by 
Cooper just before re-entry nor were 
they certain that the two— the sudden 
turning on of the 0.05g panel light and 
the failure of two inverters— were inter- 
connected. 

Inverters had been removed from 
the Faith 7 capsule by last Wednesday 
and. in a series of laboratory tests, they 
operated normally and met acceptance 

The trouble is believed to be centered 
in the amp cal [amplifier calibration], a 
logic circuit which converts the output 
signals of different spacecraft sensors, 
such as gyros and infrared horizon scan- 
ners. into firing commands for the 
thrusters of the attitude control system. 
Both the inverters and the 0.05g panel 
light are connected to different sides of 
this electronic package. 

Immediately after re-entry. Cooper 
reported that he had several days' sup- 
ply of breathing oxygen left in his 
primary and secondary tanks and about 
50% of the hydrogen peroxide control 
fuel supply in both the manual and 
automatic systems. Fuel was jettisoned 
prior to landing. 

Booster Praised 

Prompting himself with a step-by- 
step iccord made during the flight. 
Cooper praised the performance of his 
General Dynamics/Astronautics Atlas 
1 50-D booster and said he was surprised 
that boost flight was not rougher. He 
said he experienced less vibration in 
the region of greatest dynamic pressure 
than he expected, said booster engine 
cut-off was precise and sustainer engine 
performance was "very, very smooth,” 
and said he could detect no giinbaling 
of the engine during the sustainer phase 
of the flight. 

Cooper said he found it important to 
have the first orbit “not too cluttered 
up with things to do. . . . It was a 
strange environment. I think it takes a 
short number of minutes to collect 
one’s wits to get the flight plan organ- 
ized, to really get squared away and to 
start into a fairly intensive flight plan,” 

On the night side of his first orbit, 


Cooper saw the night airglow layer seen 
by previous Mercury pilots. There is a 
band of clear sky between the earth and 
the layer “and then a band 5 to 8 
deg. on above this, where the stars were 
dim and the lesser magnitude [stars] 
disappeared as they passed behind [the 
layer].” he said. 

During this time, he also saw Astro- 
naut [olm Glenn's “fireflies” and, like 
Astronaut Scott Carpenter, identified 
them as droplets from the exhaust of 
the attitude control system thrusters. 

Cooper went into drift flight as he 
began the second orbit. “I found this 
was a very pleasant mode of flight," he 
said, “very relaxing, no problems at all 
on worrying or wondering what your 
attitude was.” 

Fly-by-wire Mode 

About 5 hr. 25 min. into the flight, 
Cooper shifted from the automatic 
mode to the fly-by-wire mode, dropped 
his pitch angle to 20 deg. and deployed 
a 5.75-in.-dia. flashing light sphere, 
which was ejected from its storage tube 
at the base of the spacecraft by a spring 

The sphere was ejected at an angle of 
92 deg. from the flight path with a 
velocity of 10 fps. faster than that of 
the capsule. It went into an adjacent 
orbit. 

Cooper said he turned his capsule so 
that the small end faced the direction 
of flight and “I tried and tried and 
tried to see the flashing light, to no suc- 
cess" during the first night pass after 
deployment. This was early in the third 

Nearly two hours later, Cooper said, 
“I observed this light coming up from 
below me. ... I thought someone was 
launching something out in front of 
me . . . [that is] what it really looked 
like at first . . . [it] gradually rose up and 
as I watched it, I finally saw that little 
rascal strobing.” 

After observing the sphere’s two 
xenon lamps, which pulsed every 100 
microsec. with a peak intensity of 60,- 
000 watts, Cooper yawed the capsule 
away for about 15 min., then slowly 
brought it back to see if he could re- 


acquire the light. He found it toward 
the end of the night side of the fourth 
orbit and saw it again during the night 
side of the fifth orbit. 

Going into the fifth orbit. Cooper 
turned off the cabin fan and coolant 
system to sec “if we actually need to 
utilize all this coolant quantity through- 
out flight when you're powered down 
[in drifting flight]. The temperatures 
remained very reasonable in the cockpit 
and we left the coolant flow and cabin 
fan off until just prior to re-entry, and 
we powered up, cooling it down very 
slightly.” He concluded that prolonged 
flight could be sustained without cabin 
cooling. 

Water Separator 

During the fifth orbit, Cooper ex- 
perimented with a new water separa- 
tor device attached to his space suit at 
the gas inlet valve. This was added to 
the suit coolant circuit, downstream of 
the regular water separator. Both units 
are designed to trap condensate water 
—perspiration and breath moisture— be- 
fore the recycled oxygen is sent back 
into the suit. The device consists of 
a damp and a sponge, and at periodic 
intervals, Cooper squeezed the clamp 
to wring out the saturated sponge. 
Water thus drawn off was pumped into 
a tank. 

However, Cooper said the needle of 
the syringe used to transfer water from 
the suit separator to the tank broke 
after about 12 hr. of flight. The astro- 
naut spent a considerable portion of the 
flight with moist gas passing over his 
body, and doctors said that during post- 
flight examination on May 16, his skin 
looked like that of someone who had 
been immersed in water for too long. 

Because of the broken needle and a 
leaky threader valve on the drinking 
water tank, some water spilled in the 
cabin. Cooper said he mopped it up as 
best he could with a handkerchief. He 
said he doubted if this water could have 
caused his later electrical problems with 
the retro-fire sequencer and the in- 
verters. All instruments and lines are 
designed to be water-proof. 

The pilot also said he had a problem 
transferring urine samples into separate, 
time-correlated collection bags. He said 
he "pumped madly on the pumping 
system to transfer this [sample] out 
into various bags.” He suggested that 
larger fittings be used on future flights. 
"It took approximately half an orbit to 
pump one sample out,” Cooper said. 

Early in the sixth orbit, Cooper 
pitched the capsule down to observe a 
three-million candlepower ground light 
experiment at Bloemfontein, South 
Africa. "I saw it and I saw the town it 
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B-52, B-47 Modifications to Cost $2.4 Billion 

Washington— Intensive, extended use of the Boeing B-**7 and B-52 bombers is 
requiring a modification program expected to cost a total of about $2,4 billion, Air 
Force has told the House Defense Appropriations Subcommittee. 

B-47 modifications are expected to total $792.1 million through Fiscal 1963. 
Another $5.4 million will be spent through Fiscal 1965. for a total of $797.5 million. 
Air Force witnesses said. 

The last B-47 was delivered to Air Force in February, 1957. All told. 2.041 B-47s 
and RB-47s were procured. Active B-47 inventory by the end of February. 1963, 
was 1,221 aircraft. The B-47 is slated to be phased out completely in Fiscal 1966. 

To date, about $400 million has been spent to modify B-52s. Another S1.2 
billion will be spent between now and Fiscal 1966, according to Lt. Col. George 
Rhodes of the USAF maintenance engineering directorate. The last B-52 was 
delivered to the Air Force in October, 1962. All told. 744 B-52s were procured and 
630 of them arc in the operational inventory. According to recently released testi- 
mony, Maj. Gen. Robert J. Friedman, USAF deputy chief of staff for programs and 
requirements, said on Mar. 20 that ‘'approximately 15" B-52s have crashed compared 
with 76 B-47s. 


was in,” he said. He also thought the 
photometer he was to experiment with 
was not “operationally suited" because 
the speed of the capsule takes the pilot 
over too many varying light areas in too 
short a time for accurate measurements. 

Cooper entered his rest period in the 
ninth orbit. He estimated that he slept 
a total of 5 to 6.5 hrs. in increments of 30 
to 60 min. because he was experiencing 
difficulties with the suit coolant system 
and had to make periodic adjustments. 

At one time. Cooper said, he awoke 
and found his arms dangling "out in 
front of me.” The second Soviet orbital 
pilot, Gherman Titov, also reported 
finding his arms like this after sleep. 
Cooper said this discovery was "distract- 
ing, particularly because there are a lot 
of switches up there [on the instrument 
panel before nim].” Concerned that he 
might accidentally trip a switch in his 
sleep, he placed his hands behind his 
head and hooked his thumbs inside his 
helmet restraint straps. 

At about 29 hr. into the flight. 
Cooper said, he turned the three-posi- 
tion panel control light switch from 
“off” to “dim.” As he did, the 0.05g 
light showed green on the automatic 
sequencer. Whether current was flow- 
ing to this one indicator during the time 
the master panel switch was off or 
whether the current flowed when the 
panel switch was thrown to "dim” was 
not clear at first. 

"I thought maybe at first I'd just 
ignore it,” Cooper said, “but I decided 
that maybe I'd better not.” The 0.05g 
indicator is the ninth panel light in a 
vertical stack of 14 lights. It normally 
is triggered by an accelerometer which 
senses the beginning of re-entry and 
commands the automatic stabilization 
control system (ASCS) to begin a con- 
stant 12-deg./sec. stabilizing roll. The 
light is only an indicator and does not 
command any function. 

The pilot said he turned off a few 
switches connected to this automatic re- 


entry circuitry and "then proceeded to 
sit back and try to figure out just what 
had happened in our amp cal circuit.” 

After discussion with Mercury con- 
trol, it was determined that the automa- 
tic sequencer circuitry upstream of the 
0.05g switch could not be relied upon 
to issue the correct commands to ASCS 
system for retro functions. This cir- 
cuitry would have commanded the Faith 
7 capsule to assume the proper attitude 
for firing of the three solid-propellant 
retro-rockets and then the firing and 
jettisoning of the spent motors. 

Using the fly-by-wire mode. Cooper 
established the correct retro-attitude. 
But when, at 31 hr. 29 min. of flight, 
he powered up the ASCS electrical bus 
on its main 250 v.-amp. inverter, which 
converts the direct current flow of the 
batteries into alternating current, it 
powered up normally. He then checked 
the temperatures of the other two in- 
verters— a 1 50 v.-amp. unit used for the 
suit and cabin fans and a second 250 
v.-amp. unit which could be used as a 
standby for either fans or control sys- 
tem. His ammeter pulsed several times 
and then the panel light indicating that 
the standby inverter was now operating 
turned green. 

Cooper said he knew the light read- 
ing was erroneous, because he could see 
that the control switch to the standby 
inverter was "off.” He then noticed 
that the voltmeter reading on the main 
inverter, which was "on,” began to peg 
toward 150 v. — its nomial output is 
115 v. at 400 cps.— and so he turned it 
off. Bringing in the standby inverter, he 
discovered that it would not start. "So 
we decided we would re-enter com- 
pletely without the autopilot,” Cooper 

Of the two control modes available to 
Cooper— fly-bv-wire and manual pro- 
portional-the former operates directly 
on d.c. pulses to the control solenoids 
on the thrusters and the latter through 
mechanical linkage to the thrusters. 


Cooper decided to bring both on-stream 
simultaneously for two reasons— one, if 
the malfunctioning inverters caused a 
short circuit in the entire MA-9 elec- 
trical system during re-entry when 
g-loads were high, he would still have 
command of one control system with- 
out trying to reach the instrument panel 
and, two, both systems operating to- 
gether gave him higher thrust levels— 
48, 12 and 2 lb. compared with 24, 6 
and 1— with smaller stick movements. 

"I found,” Cooper said, "that re- 
entry was easier through the first por- 
tion than what we had been practic- 
ing on the procedures trainer.” As he 
held re-entry attitude, the spacecraft 
felt as if it wanted to start re-entering. 
"It got a little mushy on the controls, 
started nosing in, trying to pitch up 
as the heat shield nosed down for re- 
entry," Cooper said. He started his 
steady roll rate at this point. 

“Very shortly thereafter,” he said, 
“I noted a lot of burning particles com- 
ing past and considerable heat on the 
outside— one retrostrap came flying 
over and sat there right in front of 
the window. It proceeded to get 
warmer and got red hot, then white hot 
and finally Broke into several pieces 
and floated away, burning.” 

He said he saw the fireball created by 
the high velocity spacecraft slamming 
into the denser atmosphere but that re- 
entry g-loads were not disturbing. “I 
know we had conjectured as to whether 
prolonged periods of weightlessness, 
whether re-entry would be any real prob- 
lem,” the pilot said. “I don't feel that 
it is any different from what we have 
done on the centrifuge.” 

Cooper said that impact in the 
Pacific Ocean was “easier than antici- 
pated.” His craft struck water “in a bit 
of a swing” and rolled over, but righted 
itself immediately. 

During flight, Cooper said, he could 
see individual roads and rivers. “I saw 
some little villages and I noted, where 
houses were scattered out, I could see 
individual houses. I saw also, about this 
time, some trucks on the roads and not 
too very long after that, a train— with 
smoke coming out of it— going down a 
track.” He also said he saw a boat on 
a river and the wake it created. 

Cooper said he ate and drank on sev- 
eral occasions during the flight, but that 
he didn’t have too much of an appe- 
tite. He did eat one entire box of 
cubed food, but likened these cubes 
to dessert, which he said can become 
tiring fast. He said he was unable to 
get water into one package of dehy- 
drated food and was thus unable to 
eat that. 

“What would it have been, had you 
managed to get water into it?” Cooper 
was asked. “Pot roast,” he said, holding 
up a plastic bag containing the dried 
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NATO Shaping Inter-allied Force 
With Air, Sea Nuclear Capability 


By Donald E. Fink 

Ottawa, Canada— North Atlantic 

Treaty Organization inter-allied nuclear 
force came into being, in fact if not in 
name, during the three-day NATO min- 
isterial conference here last week. In- 
creased liaison between the USAF 
Strategic Air Command and the inter- 
allied nuclear force also is expected to 
result from the meeting. 

Creation of the inter-allied force was 
announced in a carefully worded com- 
munique which said representatives of 
the 15 NATO nations were in general 
agreement to reinforce and regroup the 
alliance’s nuclear strike forces, "taking 
into note several steps which already 
are being taken.” 

The newly created force will be com- 
posed of three major units: 

• Three U. S. Polaris-firing submarines 
which presently are stationed in the 
Mediterranean area. 

• Great Britain's 180-aircraft nuclear 
strategic strike force of V-bombers. pres- 
ently in RAF's Bomber Command. 

• Nuclear-capable fighter-bomber squad- 
rons of the other NATO nations, in- 
cluding two French squadrons based in 
West Germany, which will be armed 
with U.S. nuclear warheads. 

The agreement also provides for crea- 
tion of a unified target planning staff, 
probably headed by a Dutch officer, 
which will coordinate target planning 
for the combined force. The planning 
staff will be under the command or 
Gen. Lyman L. Lemnitzer, supreme 
Allied Commander in Europe. 

Recommendations were made by the 
council to include officers from other 
NATO nations on the liaison team at 
SAC headquarters in Omaha, Neb., to 
bring the inter-allied target planning 
staff into closer coordination with the 
SAC group. 

As a preliminarv step to this, a group 
of NATO officers' will be flown to SAC 
headquarters following the ministerial 
conference, for briefings on targeting 
operations. 

Decision to ratify creation of the in- 
ter-allied force informally was a political 
one, aimed at mollifying the French, 
who have opposed creation of the force 
on the grounds that it would prevent 
them from creating their independent 
nuclear force. Britain, on the other 
hand, whose strategic strike force opera- 
tion previously has been planned in con- 
junction with those of the U.S. and 
then coordinated with the other NATO 
nations, had been expected to press for 
fonnal creation of the unified force. 

’Ibe official communique, issued at 


the close of the first day's session, how- 
ever. said the ministerial council agreed 
unanimously on all points discussed. 

Two other major points discussed 
during the first day’s session included 
the need for achieving a better balance 
between nuclear and conventional forces 
in Europe and the progress being made 
in the creation of a NATO multilateral 
nuclear force. 

Both issues were tabled, with the 
nuclear-conventional force balance issue 
scheduled for further discussions by the 
permanent NATO council in Paris. 

The multilateral force would be 
composed of mixed national crews on 
Polaris submarines and Polaris-equipped 
surface ships. It would also require in- 
creased sharing of the financial burden 
by the U.S.'s NATO allies. The for- 
mation of the force was discussed briefly 
and then tabled because "time was not 
ripe for further discussions of such a 


Pan American World Airways, still 
negotiating with de llavilland on the 
purchase of approximately 40 DII-125 
executive turbojet transports, has started 
discussions with Aero Commander in 
the event of a breakdown in talks with 
de Havilland. 

Dc Havilland said last week that 
"considerable difficulty is being experi- 
enced in finalizing the detailed terms 
of the proposed agreements." 

As a result of these difficulties, both 
Pan American and de Havilland appear 
to be turning elsewhere, although talks 
between the two companies apparently 
arc continuing. 

Pan American representatives were in 
London recently, discussing the possi- 
bility of using the General Electric CF- 
700 fan engine. Pan American wants 
the aircraft to have an additional fuel 
tank to provide more holding time at 
congested airports. 

De 1 lavilland, meanwhile, announced 
the U.S. deliver)’ price of the DH-125 
as S575.000, minus cabin interior and 
electronics. Factory-installed, six-seat 
interior would cost an additional 517,- 
000. De Havilland also is investigating 
the possibility of a DH-125 sales and 
service system in the U. S. utilizing 
regional distributors, probably fixed-base 
operators with experience in maintain- 
ing executive aircraft which use turbine 
powcrplants. 

De Havilland is believed negotiating 
five U. S. sales to other customers. 

Pan American heard presentations by 


The U. S. supported creation of such 
a force to integrate more fully NATO's 
nuclear force and at the same time to 
ensure that a greater portion of the 
burden of defending Europe would be 
assumed by her allies. Tire U.S. appar- 
ently agreed to compromise on an im- 
mediate move to create the inter-allied 
force in order to prevent a rift in the 
NATO alliance. 

In his speech to the council, which 
heard representatives from all 1 5 NATO 
nations. Secretary of State Dean Rusk 
said that it was the aim of the U. S. 
to remove all doubts as to whether it 
was committed to a nuclear as well as a 
conventional warfare defense of Europe. 

This gave credence to reports from 
some U.S. officials that the U.S. did 
not feel there was a great need for a 
unified NATO nuclear force because 
SAC’s nuclear-strike force was ahead;’ 
committed to Eastern European targets. 
SAC’s force would be committed if an 
all-out attack was made on Western 
Europe. The U. S„ according to some 
officials, is seeking creation of the uni- 
fied force primarily to convince its 
NATO allies that it is committed to a 
nuclear defense of Europe. 


Aero Commander officials in New York 
recently regarding the company's Model 
1121 Jet Commander. The airline is ex- 
pected to send technical personnel to 
Aero Commander's Bethany, Okla., 
headquarters soon to evaluate the air- 
craft, which is in flight test. 

Pan American also has studied the 
French Dassault Mvstere 20. but there 
are no indications as yet of talks by the 
two companies. 

Other turbine-powered executive air- 
craft also have been making sales prog- 

• Lockheed JetStar sales are showing an 
upturn and there are indications that 
the company plans to authorize a pro- 
duction block of 1 0 aircraft on the basis 
of five recent civilian orders. 

• North American's executive Sabre- 
liner distributor. Remmert-Wemer, is 
negotiating sales of approximately five 
of the twin-jet planes. 

• Beech Aircraft Corp. will continue to 
keep the Model 120 twin-turboprop 
project on a standby basis while it ac- 
celerates its development of the Pratt 
& Whitney PT-6-powcred Queen Air. 
The turboprop Queen Air prototype 
started flight tests recently under a de- 
velopment program for the Army. If 
this program leads to a production con- 
tract, Beech probably will enter the 
civil market with this aircraft prior to 
introducing the Model 1 20. Pressurized, 
piston-engine Queen Air, now under 
development, will be a logical aircraft to 
be fitted with PT-6s. 


Pan Am Considers Jet Commander 
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Closely escorted Soviet Tti-16 Badger re- 
connaissance aircraft makes a low-altitude 
pass that carries it almost over the U. S. 
carrier Kitty Hawk in the North Pacific 
Ocean. The Badger with serial number 30 
was one of a two-plane element (bottom, 
facing page) using the Soviet tactic of hav- 
ing one aircraft operate as spotter to recog- 
nize a ship by its electronic signature and 
the other as pathfinder to the ship (A.W 
Mar. 25, p. 22). Badger No. 35 carries 
underwing stores, possibly electronic gear. 
Kscorting Navy fighters arc McDonnell F--1B 
Phantom 2s, seen with auxiliary fuel tanks 
in aU photos; a Vought RF-8A (F8U-1P) 
photo-reconnaissance version of the Cru- 
sader (top in center photo) and an F-8C 
(F8U-2) with the Badger team (background 
in bottom photo facing page). Rectangle on 
the Badger ventral fin (right), which resem- 
bles a hatch, is not usually seen on this air- 
craft. Photos, released last week, were made 
during January. One was taken from the 
carrier flight deck (below). 





•• 


USAF, Army Air Roles Evolving Slowly 


Bv Larry Booda 

Washington— Zigzag line of demarcation is being drawn, role-by-role and 
mission-by-mission. to define the primary areas of aviation responsibility 
between the Air Force and Army. What both services had hoped would 
be a quick, clear action similar to the 1956 Key West agreement has turned 
into a prolonged, competitive proof and test period (AW Jan. 14. p. 26). 

Both services have been aggressively implementing recommendations made 
bv two study boards last scar, while Defense Secretary Robert S. McNamara 


and his advisers monitor the actions 

Neither the Army’s Tactical Mobility 
Requirements Board, headed by Lt. 
Gen. Hamilton H. Howzc. nor the Air 
Force Board headed by Lt. Gen. 
Gabriel P. Disossvay. organized to re- 
view the Howzc board findings, have 
won clear-cut victories. In fact, both 
have been rebuffed by McNamara. 

A principal argument of the Howzc 
board was that pilots must have a "feel” 
for the Army environment. The only 
svay to accomplish this, the board said, 
is for pilots to live and work with the 
Army in the field. 

The Disosway group, on the other 
hand, claimed that airmen need not 
live with ground forces to understand 
them. "The tactical commander and 
Army commander need not live in the 
same tent,” the board said. 

This question was resolved when 
Gen. Walter C. Sweeney, head of the 
Tactical Air Command, late last year 
ordered all TAC officers and men in the 
field to wear the Army standard olive 
green uniform. Only the rank or rate 
and the ann patch distinguishes Air 
Force personnel from Army personnel. 

On the other hand. Gen. Disossvay 
said that the charter for the Howzc 
board included a requirement to ap- 
praise the capabilities of the Air Force. 
Tliis was not done, he said. 

McNamara Support 

McNamara backed the Air Force on 
this point by saying in testimony be- 
fore Congress that Gen. Ilowze “did 
not take full account of the extent to 
which the Air Force could supply and 
perform some of the functions which 
the Howze board recommended the 
Army provide . . . two functions in 
particular: one, mobility, near-battlefield 
mobility, movement of supplies into the 
battlefield, etc., and . . . close support. 

“I suspect that on both of those 
counts . . . we will find that the Air 
Force can give far more support to the 
Army than the Army assumed or that 
the Howze board assumed," McNamara 

The Howze board, in a sense, repre- 
sents the aggressive initiative in aviation 
the Army has taken in recent years. The 
Disosway board represents a rebuttal 


and make decisions when necessary. 


attitude, a rearguard action while the 
Air Force tries to regain the initiative. 

The Howze board recommended a 
broad expansion of Army aviation, cen- 
tered m an air assault division using 
459 aircraft. Most of these aircraft 
would be assigned to a corps aviation 
brigade operating fixed-wing and rotarv- 
wing aircraft for observation, recon- 
naissance and attack. An air transport 
squadron would have 1 54 aircraft. 

The immediate goal would be one air 
assault division in Korea, one in Hawaii 
and two in the continental U. S. 

Under the proposed five-year pro- 
gram, the Army would grow to 10 
icorganized divisions and six air assault 
divisions. The number of each type of 
division could van', but the total would 
remain at 16. 

Current Program 

The current Army aircraft program, 
now undergoing revision, calls tor 4.8S7 
aircraft in the inventory in Fiscal 1967. 
The board recommendation would in- 
crease this bv 6.034 for a total of 10.- 
922, of which 1.300 would be trainers. 

The cost of the current force— SI. 662 
billion— would be increased to a total of 
$3,784 billion to pay for the new force. 
Some of this, about SI. 981 billion, 
the board said, would be absorbed by 
elimination of drone programs, a family 
of trucks, some types of helicopters and 

Personnel programed for the current 
goals-6,500 officers, 2,200 warrant offi- 
cers and 20,500 enlisted personnel— 
would jump to 10,300 officers. 10.300 
warrant officers and 71 .000 enlisted men. 

The expansion program would be 
given special management attention 
similar to the Navy's Polaris program. 

In addition, the Army would assume 
the role of advising the air forces of 
countries where counter-insurgency ac- 
tions were taking place. 

Disosway took sharp exception to 
these points. Another air force would 
be created if the recommendations were 
to be followed, he said. The division 
aircraft would grow from 459 in the 
present plan to 1,245 in the 1970s. 
The Army's 16 divisions would account 


for 30,000 aircraft and 42,000 pilots. 

The Howzc board divided its study 
into six parts: aircraft were recom- 
mended by type; a new organizational 
structure based on the air assault divi- 
sion was proposed; a program for testing 
the concepts was devised; costs in dol- 
lars and personnel were estimated; a 
course of action was proposed; and sup- 
porting arguments were presented. 

Gen. Howzc recommended that the 
Army provide its own aviation for spe- 
cial warfare missions aimed at training 
indigenous forces to combat insurgency 
actions bv guerrilla forces. His report 
proposed activation of a special war- 
fare aviation brigade in Fiscal 1963. 
Loudest Controversy 

It was this particular recommenda- 
tion. along with the Anny arming its 
helicopters in South Vietnam with 
machine guns to protect transport heli- 
copters during assault actions, that 
touched off the loudest controversy be- 
tween the two sendees in the latter 
part of 1962. The Air Force has now 
stepped up its training of Air Com- 
mandos and also development of spe- 
cialized aircraft and equipment for the 
missions. 

Gen. Disosway had devoted consid- 
erable space to comparison of relatively 
fast fixed-wing aircraft with slower air- 
craft for the close-in support mission. 
He said that there was no authoritative 
definition of close-in support. Howzc 
agreed with him in asking for defini- 
tions in a policy statement. He com- 
pared the McDonnell F-4C Phantom 2 
with the Grumman AV-1 Mohawk at- 
tack version of the OV-1 bv saying that 
the former has six times the firepower 
and 2.5 times the speed. In addition, 
it can perform the air superiority mis- 

The Air Force board also quarreled 
with the placement of aircraft control 
with local commanders instead of over- 
all commanders. The local control con- 
cept is based on the Army’s forward 
area method of operation, the board 
said, but this takes away the advantage 
of versatility in assignment of aircraft 
where thev are needed most. No option 
is given the over-all commander, they 
argued. Communications between local 
and over-all commanders to rearrange 
aircraft forces would take longer than a 
mission operated from farther back, the 
board said. 

The Disosway group also said that 
the Howze board had not presented 
enough substantive data to support the 
new concepts, that insufficient opera- 
tions analysis had been put into the 
studies and that the weapon systems 
proposed were incomplete in the scope 
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USAF Compiling Space Projections 


will be snbini 




Analyses are being prepared bv Space t 
nautical Systems Div„ Air Force Special ’ 
other USAF facilities. They constitute i 
for USAF to supply data on systems to sa 
Reports will encompass some of the critical subjects which will be explored in 
detail in Project Forecast (AW Apr. 15, p. 39) now being developed to clarify the 
Air Force’s structure through the 1970 decade. The reports arc expected to cover 


c Dept, i 


: vehicles. SSD probably will 


analysis the concept 
operation, with maneuvering capability for rendezvous (AW, Apr. 8, p. 29). 

• Interception, inspection and destruction of non-cooperative, potentially hostile 
satellites. This projection would incorporate some of the inspection concepts 
embodied in the down-graded Project 706 (Saint) satellite. These concepts have 
been considered for incorporation in a manned version of this satellite. The analysis 

• Methods of protection 'for U. S. satellites. This would be the reverse of the 
pated inspection and destmetion techniques which might be employed by hostile 


orbits, and would include refined programing and targeting techniques. 

• Manned orbiting development station. Tin's study would be a revival ai 
sion of a USAF concept proposed to DOD previously for a spi 


This 


tabling DOD appro 


implement this type of program, 
caoabilitv of the USAF-Bocing X-20 (Dyna 


een successful 


• Use of USAF's Dyna-Soar a 


the NASA-McDomiell Gemini sp; 
ie an analysis of utility of both tl 
pace. Boeing has supplied data o 


they covered. Another point the Air 
Force board made was that the views 
of the U.S. unified and specified com- 
mands were not considered by the 
Howze board. 

Gen. Disosway aimed his study at 
roles and missions, command and con- 
trol. close air support, counter-air and 
interdiction, tactical reconnaissance and 
airborne assault. 

Both boards recommended ficld-tcst- 
ing. McNamara has backed this idea by 
requesting initially S50 million from 
Congress. This was later broadened to 
"from $50 million to S75 million." Mc- 
Namara said: "I don't really believe we 
will have any roles and missions argu- 
ments, and I think the Air Force is 
willing to consider the Army’s prob- 
lems. Now that we have increased the 
two portions of the Air Force that relate 
directly to the Army, the airlift and 
the tactical fighter support, and now 
that the Air Force clearly understands 
the extent to which they finance future 
increments in these two types of air- 
craft, they will not be asked to reduce 
their strategic nuclear forces. I see no 
reason why we can’t anticipate increas- 
ing support of the Army by the Air 
Force. If that be the case, I don’t 


anticipate a roles and missions argu- 

Thcse arc the aircraft requirements 
envisioned by the Howze board: 

• Reconnaissance - Grumman OV-1 
Mohawk. 

• Attack helicopter— Bell UH-1B Iro- 
quois. 

• Attack plane— Grumman AV-1. 

• Utility helicopter— Bell UH-1B. 

• Tactical transport-Bcll UII-1D. 

• Ambulance— Bell UH-1B Iroquois. 

• Command staff plane— Beech U-8F 
Seminole. 

• Utility plane— Helio U-10A Courier. 

• Cargo helicopter- Vertol CH-47B 
Chinook. 

• Transport plane— De Havilland CV- 
2A Caribou. 

• Heavy lift helicopter— Sikorskv S-64 
Skycrane. 

• Observation hclicopter-LOH (light 
observation helicopter). 

• Command and control— LOH. 

The board also named a number of 
aircraft assigned to other services which 
would be used in support of the Army. 
They are: Douglas A-4E Skyhawk, 
Grumman A-6A Intruder, Douglas A- 
1S Skyraider, McDonnell F-4B Phan- 
tom 2, Lockheed F-104 Starfighter, 


McDonnell RF-101 Voodoo, Fairchild 
C-123 Provider, Lockheed C-130 Her- 
cules, Lockheed C-141 and Douglas 
C-I33 Cargo Master. 

Aircraft weapons recommended by 
the board were: two machine guns and 
650 rounds of ammunition for the Bell 
H-13 and Hiller H-23 Raven helicop- 
ters; two M-60 or XM-2 machine guns 
for the LOH, Vertol HH-21C Shawnee 
and Kanran HH-43B; four machine 
guns for the Bell UH-1A; two pods for 
2.75 in. rockets or two XM-3 machine 
guns for the UH-1B; rockets, machine 
guns or M-39 cannon for the AV-1. 

The Disosway board recommended 
that the Air Force be authorized 25 
tactical air wings; the procurement of 
F-4Cs be substantially increased; that a 
V/STOL fighter such as the Hawker 
P.1127 be developed; tactical reconnais- 
sance squadrons be increased from four 
to 20 squadrons; C-130 squadrons be set 
at six and that a heavy cargo transport, 
the CX-4, be developed as a follow-on 
to the Douglas C-l 33. 

The F-4C purchase has since been 
increased, the C-130 buy has been ap- 
proved in principle and the C-l 33 fol- 
low-on aircraft work is proceeding. 

Gen. Disosway also envisioned a 
three- to five-ton payload VTOL trans- 
port and 1 2- to 20-ton payload helicop- 
ters. He said that the C-130 was much 
superior to the CV-2A, having a 10-to-l 
load factor advantage in its STOL 

Ever since the Army Ground Forces 
were given permission in 1943 to have 
their own organic liaison and observa- 
tion. instead of assigning the tasks to 
the Army Air Forces, there has been 
controversy over the air tactical and 
logistic support for the ground forces. 

After creation of a separate Air Force, 
the Army continued to pay more at- 
tention to support of troops. During 
the 1950s the Air Force was preoccu- 
pied with massive nuclear retaliation. 
Even tactical air support was based on 
used of nuclear weapons. 

The 1956 Key West Defense Dept, 
conference set a limit of 5,000 lb. 
weight on Army aircraft, with excep- 
tions to be granted only by the secre- 
tary of defense. These exceptions were 
granted in the case of utility fixed-wing 
aircraft, several helicopters and Mohawk 
and the Caribou. 

The change of administration in 1961 
brought a policy change that empha- 
sized less than all-out nuclear war and 
use of conventional weapons. The 
present situation is an outgrowth of 
this change in thinking. 

The Army now thinks that its area 
of aviation responsibility encompasses 
the rough fields near a front and the 
aircraft— whatever size is necessary— to 
operate from them. It also wants its 
own procurement organization for air- 
craft and related equipment. 
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Former Key TFX Official Attacks Choice 


Bv George C. Wilson 

Washington— Strongest attack yet on Defense Secretary Robert S. Mc- 
Namara’s F-l 1 1 (TFX) contract decision was made last week when one of 
his former civilian tactical aircraft specialists said "there is no real, supportable 
case to be made for his choice [of General Dynamics-Grumman] on the 
grounds of operational, technical, management or cost considerations.” 

Albert W. Blackburn, aeronautical engineer and former test pilot, told 
the Senate Permanent Investigations Subcommittee that McNamara 
awarded the S6. 5-billion contract “on the basis of information different from 
that evaluated under the established ground rules." 

Blackburn was a special assistant in 


the office of defense research and engi- 
neering until last Mar. 25. The F-l 11 
tactical fighter program was his primary 
task from its inception until the award 
last November. Blackburn resigned dur- 
ing a policy dispute over the F-l 1 1 case. 

He said he had intended to leave the 
Pentagon anyway, and had notified his 
superiors last January. But he said his 
objection to McNamara's F-l 1 1 red 
and blue teams, first detailed by Avia- 
tion Week & Space Technology 
(Apr. 29, p. 23), reinforced his deter- 
mination to leave. 

Blackburn served on the red team, 
which was to make the case for Boeing 
in what he termed "a kind of devil’s 
advocate exercise to assure that all pos- 
sible challenges to the secretary's posi- 


were anticipated.” He said the red 
team relied on data compiled by the 
evaluators, who had spent 275,000 man- 
hours on the F-l 1 1 project, while the 
blue team, to support the choice of 
General Dynamics-Grumman, was “gen- 
erating new information" not on hand 
when the decision was made. He said 
red team members were asked to en- 
dorse the conclusions of the blue team, 
but refused to do so. He said he under- 
stood, but was not sure, the original re- 
quest for the endorsement came from 
McNamara. But a blue team member 
made the request directly to red team 
members, Blackburn said. 

He also told the subcommittee that: 

• General Dynamics was in "an atmos- 
phere of complete panic and confusion” 


last June 16 when it presented four 
designs in trying to satisfy Navy objec- 
tions during the third round of compe- 
tition with Boeing. 

"Upon conclusion of this presenta- 
tion," Blackburn said, "the impact on 
those who had received it was generally 
that the whole concept of a bi-service 
TFX development had been completely 
lost . . . That afternoon the Boeing Co. 
presented their answers to the Navy 
problem, and a more workmanlike and 
professional approach, coupled with real 
imagination applied to the Navv prob- 
lem, could not have been asked for. 

"Not only a common design [was] 
preserved, but it appeared even to the 
most critical of Navy technical observers 
that for the first time one of the two 
competitors had come to terms with 
their problem and offered realistic solu- 
tions . . . There was no doubt in any- 
one's mind as to the relative compe- 
tence of the two competing companies.” 
Blackburn said. But McNamara di- 
rected that the competition be con- 
tinued another 90 days. 

• General Dynamics’ proposal for the 
the fourth and final round of competi- 
tion, incorporated “all the imaginative 
aerodynamic fixes devised by Boeing in 
their third submission to satisfy the s cry 
difficult Navy maneuver requirements 


McNamara’s SI -Billion TFX Saving Hypothetical 


Washington— Rough estimate based on a hypothetical ease 
was identified last week as the basis for Defense Secretary 
Robert S. McNamara s widely publicized inference that his 
choice of Cencral Dynainics-Cniinniaii for the F-l 11 (TFX) 
contract eventually will save $1 billion. 

Albert W. Blackburn, whose job during the F-lll competi- 
tor both services, told the Senate Pcnnancnt Investigations 
Subcommittee that Dr. Harold Brown, defense director of re- 
search and engineering,^ asked him Jor “a rough estimate of 

first and onlv estimate made bv anyone as far as he knows. 

McNamara said in a sworn statement read to the subcom- 
mittee on Mar. 13 that he was convinced “if we could achieve 
a single tactical fighter, we would save at least SI billion in 

After saving that the General Dvnamics-Grnmman Air Force 
and Navy versions of the F-lll were more similar than Boeing’s. 
McNamara said: "If I had approved what was essentially two 
different airplanes, the prospects of saving SI billion would have 

This has left the impression that choosing General Dynamics- 
Grumman over Boeing saved SI billion, as the following sub- 
committee discussion last week shows: 

• Sen. Karl E. Mundt (R.S.D.): Everybody has picked up 
your figure . . . That, as I understand it, was an estimate 
regardless of contractor, and regardless of design, that you just 
took a hypothetical plane, a bi-service plane, and said if you 


can get it and make it work and do the work of two planes, 
you ought to save SI billion, and it had no relationship to 
General Dynamics or Boeing, or any of the other four earlier 

• Blackburn: That is right. Sen. Mundt. Yes. 

• Sen. Henry M. Jackson (D.-Wash.): Lest the record be con- 

to Sen. Mundt’s question of ? Sl billion savings does not relate, 
however, to the matter before the committee, that is the pro- 
posal by General Dynamics, is this not correct? 

• Blackburn: This was made relative to a TFX airplane when 
we did not even know who the bidders might be. 

• Sen. Mnndt: Do you recall what construction figure you had 
in mind when you made the estimation of the Sl-billion saving? 

• Blackburn: The technique was a very simple one. Sen. Mundt. 
I simply took history of aircraft of similar performance, and I 
formalized these numbers. That is, I made the numbers fit the 
TFX program in so far as the numbers of test aircraft were 
concerned, to get the R&D cost. I had to extend the numbers 
for recognized, or what I felt were to be recognized, inflationary 
figures. For an airplane built in 1958, its cost historically must 
be increased by inflationary factors, and in this way also I had to 
look at the total size of the airplane, and adjust for the weight 
of the aircraft. And all of the aircraft 1 used were in the same 
general performance envelope as the TFX. 

Blackburn explained that after obtaining total costs for the 

lar aircraft on their own. lie then calculated the cost of using 
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... to a degree of similarity that would 
hardly be coincidence.” Boeing had 
prepared itself for th" fourth round by 
conducting wind tunnel tests and mak- 
ing aerodynamic refinements in the de- 
sign. Blackburn said. 

Frank W. Davis, nresident of Gen- 
eral Dynamics' Ft. Worth Diw. issued 
a rebuttal statement the day Blackburn 
testified. He said his company's previ- 
ous testimony "proves our design was 
different and superior. Any implication 
that our design sprang from a source 
other than the General Dynamics- 
Grumman team is not even worthy of 
comment” (AW May 20. p. 104). 

• "It was clear to all those involved,” 
Blackburn testified, "that this decision 
[to award General Dynamics the con- 
tract] could be justified onlv on the 
basis of a broad, high-level policy’ of the 
Administration and amid not in any 
way be associated with the merits of the 
two proposals on cither an operational, 
technical, management or cost basis.” 

Damage done “to our entire design 
competition structure" would have been 
less if it had been explained that 
"higher-level problems of depressed 
areas, geographical spread of so large an 
effort and the importance of the out- 
standing Ft. Worth facility caused a 
reversal,” Blackburn said. “. . . It is 
difficult to imagine that several hundred 
top technical experts from Wright Field 
and the Bureau of Weapons could again 
with such seriousness of purpose and 
over such a long period of time, includ- 
ing many seven-day weeks, so enthusias- 
tically seek to accomplish the choice of 
the superior weapon system proposal in 
another such competition when the 
total effort expended by them is, from 
their point of view, completely negated 
by an executive decision.” 

Air Force Secretary Eugene M. 
Zuckert, in his Nov. 21, 1962, memo- 
randum justifying the selection of Gen- 
eral Dynamics, said the summary of 
ratings in the fourth evaluation gave 
Cencral Dynamics the edge "in the 
technical areas of air vehicle, propul- 
sion. flight control, secondary power 
and environmental control, mission and 
traffic control, aerospace ground equip- 
ment, crew provisions and personnel 
subsystems. “These favorable areas," 
Zuckert said, "in our opinion outweigh 
the deficiencies in offensive systems, re- 
connaissance and penetration aids." He 
said “the favorable rating in production 
program planning and cost realism pro- 
vides much credibility to General Dy- 
namics in areas with which wc arc par- 
ticularly concerned.” 

• There is "serious doubt" that thrust 
reversers can be added to the General 
Dynamics aircraft without a major re- 
design of the airframe. Blackburn said. 
This contrasts with McNamara's state- 
ment before the subcommittee last Mar. 
13 that “in selecting the General Dy- 


to apply thrust reversers to the aircraft 
design" (AW Mar. 25, p. 81). 

Blackburn said flying aircraft with 
thrust reversers convinced him that they 
were so valuable for in-flight control 
that any tactical jet aircraft built with- 
out them will be obsolete. 

• McNamara's commonality arguments 
ignore the added expense of conducting 
assembly, check-out and flight-testing 
at two different places— Grumman’s 
Bethpage. N. Y.. plant for the Navv 
F-lll and General Dynamics’ Ft. 
Worth. Tex., plant for the USAF ver- 
sion. lie said plans for these separate 
operations v’ere known when McNa- 
mara chose General Dynamics. Last 
year, he said. McNamara’s office op- 
posed production of the McDonnell 
F-4C in two separate plants on grounds 
it would increase costs by SI 00 million. 
With assembly, check-out and flight- 
testing conducted at two locations un- 
der different service jurisdiction, “re- 
tention of any significant commonality 
after the first year of production will be 
a major management miracle.” 

• “Significantly less" changes would be 
needed in the Boeing design because it 
was started earlier and had been refined 
more, while the "hastily put together” 
General Dynamics proposal “was essen- 
tially a completely new design between 
the third and fourth evaluations.” 
Blackburn said Boeing had twice as 
many engineers as General Dynamics- 
Grumman on the F-lll project. He 
said Boeing's design was less compli- 
cated also because its wing has 11.5 deg. 
less sweep than General Dynamics'. 

• Honeycomb constniction to be used 
by General Dynamics-Grumman has 
such "serious limitations" that Defense 
Dept, experience with it to date indi- 
cates it "should be avoided wheres’er 
possible." He said troubles with the 
honeycomb structure on the North 
American RS-70 have delayed the pro- 
gram by six months. The straight- 
forward sheet and stringer structure 
proposed bv Boeing was preferable. 

Despite his own preference for the 
Boeing design, Blackburn urged the 
subcommittee "not to take any action 
which would delay the operational avail- 
ability of this important new weapons 
system." He said the F-lll. no matter 
who builds it. will be three to five times 
belter than any tactical aircraft flying 


Snap 10A Launched 


10A reactor moekup weighing 482 lb. 
was launched successfully as the payload 
of a Scout rocket from Wallops Island. 
Vs., May 22 to assess means of dcstroy- 

atinosphcre. Results had not been an- 


Armv competition for off-the-shelf 
purchase of aircraft suitable for instru- 
ment training will be held in June. Con- 
tracts will be awarded for 60 twin- 
engine. fixed-wing aircraft, 60 medium 
helicopters and 232 light primary 
trainer helicopters. 

Aeronutronic Div. of Ford Motor 
Co. has been awarded two Air Force 
contracts totaling more than $19 mil- 
lion for manufacture of decov subsys- 
tems for Atlas F and Titan 2. It will be 
Acronutronic's first major aerospace 
production program. 

Prime Minister Lester Pearson’s 
month-old Canadian government nar- 
rowly defeated a no-confidence vote in 
parliament last week on the nuclear 
amis issue with the help of two Con- 
servative and four Social Credit party 
members. Motion was made by New 
Democratic party leaders and supported 
by fonner Prime Minister John Diefcn- 
bakcr's Conservatives. 

Cold-flow tests with Kiwi B-4A reac- 
tor at the Nuclear Rocket Development 
Station. Mercury. Nev., have indicated 
that failure of a Kiwi reactor during hot 
run last Nov. 30 (AW Dec. 24. p. 25) 
resulted from vibrations due to flow 
characteristics of the liquid hydrogen 
propellant through reactor core. 

Army is studying a modification of 
Nike-lfercules as an anti-missile system 
to counter the Soviet FROG battlefield 
tactical missile. Modifications to the 
basic Hercules will be held to a mini- 
mum and will primarily be in the area 
of improved radar tracking and guid- 
ance equipment. 

Army aircraft supporting South Viet- 
nam forces against Viet Cong com- 
munist guerrilla forces up to last month 
had flown about 75,000 sorties and had 
carried approximately 236,000 troops 
and other passengers. Aircraft losses 
during the same period have totaled 24 
from all causes, including accidents. 

Garrctt-AiResearch, Los Angeles, will 
build pressurization, air-conditioning 
and hot-air. anti-icing systems for the 
Douglas DC-9 short-range jet transport 
under a S 5.808.62 5 contract from Doug- 
las Aircraft Co. 

Rolls-Royce Spey-powered Blackburn 
Buccaneer S, Mk.2 naval strike fighter 
made its first flight recently. Both the 
British Royal Navy and the South 
African government have ordered the 
fan jet aircraft. Earlier versions of 
the Buccaneer were powered by two 
Bristol-Siddelcy Gvron Jr. turbojets. 
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AIR TRANSPORT 


Airlines Are Bystanders in Fare Dispute 


IATA efforts continue, but decision now rests with 
governments; U. S. attitude arouses Senate group. 
By L. L. Doty 


losophies into a single tariff structure 
acceptable to more than 90 interna- 
tional airlines. This is work for a pro- 
fessional tariff expert, and it is fair to 
say that rate-making is in the hands of 
amateurs when performed by politi- 


Washington— International fare controversy has become a conflict between 
governments, with the airline industry forced to sit nervously on the sidelines 
waiting for a solution which it hopes will permit resumption of normal com- 
petitive operations. 

As of late last week, the U. S. had made no progress in breaking the rate 
impasse that has left the U. S. airlines uncertain about what to charge and 
passengers confused over what a trip will cost. The British remained adamant 
in their position for higher fares (AW May 20, p. 39), while the Civil Aero- 
nautics Board groped for a compromise that would satisfy the British and 
mollifv an angrv Senate Commerce Committee. 


The governmental battle has resulted 
in control of the complicated tech- 
niques of rate structures being wrested 
from the airlines and placed in the 
hands of politicians. The British posi- 
tion has been strong because of its gov- 
ernment’s concern over the effect Brit- 
ish Overseas Airways Corp. deficits are 
having on the British budget. The U. S. 
stand has been weak because of the 
State Dept.'s indifference toward air 
transportation. 

An "informal” traffic conference of 
the International Air Transport Assn, 
was to be held in Montreal late last 
w'eek, after an earlier meeting in Ber- 
muda failed to arrive at a settlement. 
However, it is obvious that the airlines 
—in this instance— have little power to 
make their influence felt at high govern- 
mental levels where it counts. 

Reluctance of the airlines to commit 
themselves to a rigid stand is borne out 
by the "position vote” taking during the 
Bermuda traffic conference. Only 11 
airlines indicated they would oppose a 
5% fare increase on a world-wide basis. 
They were: Air-India. Avianca, El Al. 
Finnair, Garuda, Iraqi. LAN. Middle 
East Airlines. Panagra, South African 
Airways and United Arab Airlines. 

It is noteworthy that airlines openlv 
committed to lower farcs-U.S. and 
Canadian carriers and Japan Air Lincs- 
abstained from voting. Mexico ab- 
stained, but was known to have been 
considering voting against the Chandler 
fare. Only LAN of Chile was willing to 
go on record in its Stand against the 
fare boost. 

IATA traffic conference machinery 
has been incapacitated by the current 
dispute, but this is wry likely a tempo- 
rary situation. Predictions that the 
IATA influence in industry affairs has 


been weakened permanently overlook a 
number of elements in the traffic con- 
ference structure. 

To begin with, the dispute over 
whether the round-trip discount on 
North Atlantic fares should be reduced 
from 10% to 5% is but a small factor 
in the over-all tariff structure, which in- 
volves thousands of rates and overlaps 
into such areas as services, equipment, 
tickets, baggage tags, reservations codes 
and procedures, packaging regulations, 
currencies, law and commercial prac- 

H. Don Reynolds. IATA traffic di- 
rector, has compared traffic conference 
machinery to a computer that analyzes 
and consolidates hundreds of different 
operating principles and economic phi- 


Financial Comparison 

Washington— Wide difference in the 
financial health of U. S. and foreign flag 

Commerce Committee hearings (in the 
international fare crisis. Asked why Eu- 
ropean airlines fail to show profits.' Civil 
Aeronautics Board Chairman Alan S. 
Boyd said: 

“It struck us as nothing less than 
amazing that our earners could make 
money and some of the other carriers 
in the world lose money. Frankly, we 
didn’t understand and we don’t under- 
stand it. If they can’t make inonev on 
the North Atlantic, I have serious doubts 
that they ought to be in business." 

Sen. Warren Magnuson (D.-Wash.), 
chairman of the committee, added: "I 
have too . . . if our lines had that 
(subsidy], we probablv could cut the 
fares in half. ...” 


In addition, the IATA clearing house 
is an essential funotion of the organiza- 
tion and an economic necessity to the 
airlines. Legitimate criticism of IATA 
could be directed to an ineffective 
executive committee and the group’s 
annual general meetings, which accom- 
plish little, and which CAB Vice 
Chainnan Robert Murphy has termed 
lATA’s “annual prayer meeting.” 

State Dept, has often been accused of 
compromising international airline is- 
sues for more important foreign policy 
considerations. However, industry ob- 
servers were hopeful that the forthcom- 
ing reorganization of the State Dept.’s 
aviation division (AW May 6. p. 38), 
and the new international air policy 
(AW Apr. 29, p. 34) would strengthen 
U. S. dealings with foreign nations on 
international air transport matters. 

However, the State Dept.’s capitula- 
tion on the Chandler fare crisis suggests 
that the U. S. position in this area is still 
flaccid. One industry' official told Avia- 
tion Week & Space Technology, 
"policy or no policy, it’s still all give and 
no take.” 

It is now apparent that the State 
Dept., by its action (AW May 20, 
p. 39), has undermined the Administra- 
tion’s new policy, leaving Congress to 
restore as much of its strength as now 
possible. Meanwhile, under the reor- 
ganization plan. State Dept, will pursue 
international civil aviation matters un- 
der the guidance of officials who have 
little or no experience in the airline 
field. Indications now are that airline 
specialists who are assigned to State 
Dept, will be bypassed during the re- 
organization. 

Last week, Sen. Warren G. Magnu- 
son (D.-Wash.) promised to take legis- 
lative steps that would give the U. S. 
more power in handling future inter- 
national rate problems. Although the 
legislation will give rate-making author- 
ity to the CAB— where most observers 
agree it belongs— the new law is not 
likely to bring an immediate solution to 
the present dilemma. 

In addition, there is a strong dis- 
agreement between the airline industry 
and the Administration as to how broad 
this legislative authority should be. 
Stuart G, Tipton, president of the Air 
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Flight Forum Participants Believe 
U.S. Will Develop Mach 2 SST 


Transport Assn., last week said the 
CAB should have power to suspend 
fares but should not have rate-fixing 
authority, as called for in a Senate bill 
proposed by the White House. 

Tipton told the Senate Commerce 
Committee last week that “. . . growth 
of international air transportation has 
been based on the concept that the 
public interest is best served when 
international rates are established by 
the airlines with government approval 
and not by unilateral rate-fixing agree- 
ments.” A second bill empowering the 
CAB to suspend rates in accordance 
with the ATA position was introduced 
in the Senate at ATA’s request. 

The bill proposed by the White 
House gives CAB the authority to 
regulate rates and practices of both 
U.S. and foreign air carriers in foreign 
air transportation, subject to the ap- 
proval of the President. In sending the 
bill to Congress. President Kennedy 
urged . . we should continue to press 
for rates we consider reasonable." 

CAB holds that “wc have no 
power under our present act to sus- 
pend or prevent a rate from going 
into effect." and insists that the Ad- 
ministration legislation is needed if 
the public interest is to be sewed 
properly. It is opposed to the industry 
bill. Boyd has stated that the public 
interest issue could not be applied to 
the current fare argument because of 
the small amount involved in the rate 
increase. With respect to any violation 
of the anti-trust laws. Boyd said this: 

“. . . wc don’t believe wc could 
uphold an anti-trust action against our 
carriers where they are forced by a 
foreign government to apply a certain 

Prior to the London conference on 
the Chandler fares last month. Boyd 
admitted that other governments could 
enforce the Chandler fares and "ram 
them down our throats.” But, he 
added, if this did happen, he would seek 
legislation that would give the U.S. 
broader rate regulators’ powers. He 
noted then that the U.S. government 
could make U. S. carriers drop out of 
IATA. In any event, he said, "it is 
fair to say that sve will take a greater 
interest in IATA in the future.” 

Late last week. Sen. Magnuson. com- 
mittee chairman, promised quick action 
in pushing through legislation to gi\ - e 
the CAB some control over inter- 
national rates, although there was no 
indication which bill would be intro- 
duced into the Senate. 

Sen Magnuson cut short testimony 
of witnesses during his hearings held 
early last week, and said the committee 
would draft a final bill for introduction 
this week. He left the record open for 
any comments, but emphasized that the 
goal was to "get passage of a bill as 
quickly as possible." 


Hartford. Conn.— Feeling that the 
U.S. will decide to develop a Mach 2 
supersonic transport was wide-spread 
during the Connecticut General Life 
Insurance Co. Flight Forum here in 
spite of scattered protests that nothing 
short of a Mach 3 plane be considered. 

Federal Aviation Agency Administra- 
tor N. F.. Halabv has presented his rec- 
ommendations on the project to a cabi- 
net committee headed by Vice 
President Lvndon Johnson (AW May 
20. p. 30). But in addressing the sym- 
posium. he did not reveal them. 

However, the prevalent opinion was 
that the government has decided not 
to try to cope with the many technical 
problems that a Mach 3 aircraft would 
present in development. 

Approximately 450 top officials rep- 
resenting all phases of aviation, finance 
and insurance attended the three-dav 
session, the second sponsored by Con- 
necticut General. The supersonic trans- 
port emerged as the principal theme in 
panel discussions, with airline officials 
calling for caution in approaching the 
project and aeronautical engineers urg- 
ing acceleration of the supersonic proj- 
ect and exploration of a hypersonic 
transport aircraft. 

Most vocal proponent of the Mach 
3 or higher-speed transport was John 
Stack, vice president and director of en- 
incering for Republic Aviation Corp. 
Ic called a Mach 2 project “hogwash" 
and said he would retire to his farm in 
Virginia if the U. S. undertakes develop- 
ment of Mach 2 aircraft of aluminum. 

Hall Hibbard, senior vice president 
of Lockheed Aircraft Corp.. said he was 
"disappointed and discouraged” over 
talk of a Mach 2 transport, and told the 
group that a Mach 3 aircraft “must be 
built and it will be built.” 

Stack said an aluminum SST left no 
room for future growth in performance 
and range, and said only titanium and 
stainless steel construction would allow 
for increases in range and speed. On 
this point, Raymond Bisplinghoff. di- 
rector of advanced research and tech- 
nology for National Aeronautics and 
Space Administration, went one step 
further: "Minimum structural weight is 
imperative to the development of a re- 
liable. efficient supersonic transport 
[but] because of temperature environ- 
ment of the supersonic transport, more 
efficient structural techniques and long 
life materials are mandatory.” 

Bisplinghoff said a requirement for a 
hypersonic transport vehicle exists in 
the transportation spectrum for ranges 
between 5.000 and 10,000 mi. 

"There appears to be no fundamental 


reason why the hypersonic aircraft suit- 
able for such long-range transportation 
cannot be made eventually for military 
and commercial purposes.” lie said. 

Ilalaby echoed a similar view, noting 
that "we must face the prospect of the 
hvpcrsonic transport-speed and ranges 
of Mach S and 8.000 mi.” Ilalaby also 
said the government should play a ma- 
jor role in the development of the su- 
personic transport. 

In his report. Hibbard called for the 
development of a “Lift-liner” or "Air 
Bus.” which he said could be available 
within 10 years if sufficient effort is put 
into the project. The aircraft will be a 
VTOL vehicle powered with lift en- 
gines having a 30:1 lift to weight ratio, 
which lie forecast will be available 
within 10 years. 

Hibbard called for a completely new 
concept of aerodynamics for the project 
and suggested that consideration should 
be given to whether wings arc actually 
needed. “It would be highly desirable 
to have the vehicle flying on its own 
fuselage, with the housing for passen- 
gers serving as its own airfoil." he said. 

“With the elimination of flaps and 
other high-lift devices, the cumbersome 
landing gear, most of the hydraulic sys- 
tem . . . the Air Bus becomes practical 
from the economic standpoint while do- 
ing the metropolitan and short-haul job 
better than it has ever been done be- 
fore," Hibbard said. 

During a panel session conducted by 
Civil Aeronautics Board Chairman Alan 
S. Bovd. regulatory bodies came under 
some sharp criticism by Malcolm A. 
MacIntyre, president of Eastern Air 
Lines. He said managements arc re- 
sponsible for efficient airline operations, 
hut authority to determine prices, estab- 
lish routes or introduce untried services 
lies within CAB. which is responsible 
to neither stockholders nor employes. 

“One of the worst things happening 
on the authority side is that people 
won’t talk to each other." MacIntyre 
said. He cited Eastern's flight engineer 
strike and said a government fact-find- 
ing board conducted an “abstract exer- 
cise” without consulting the CAB or 
the airline on the economic condition 
of the industry or on whether the air- 
line could cover any costs that might 
arise from a settlement. 

He said that the FAA cm and docs 
impose new costs on the industry with- 
out determining whether the industry 
can support such costs, and said lie 
found it interesting that the CAB con- 
trols the economic welfare of the indus- 
try but “it is the FAA that makes eco- 
nomic forecasts.” 
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Building Owners Fight Rooftop Heliport 


By James R. Ashlock 

New York— First organized opposition to the proposed helicopter operation 
from atop the new Pan Am Building in midtown New York came last week 
from owners of other skyscrapers near the structure. 

Sources close to the issue interpreted the attack as an indication of the 
controversy expected when city approval is sought for New York Airways 


to begin scheduled operations from the 

Spokesmen say it now appears that 
use of the heliport may be delayed 
much longer than earlier anticipated, 
considering that all opposition must be 
heard and approval gained from sev- 
eral city agencies. 

Signers of the protest were Samuel D. 
Leidesdorf, Irwin S. Chanin and Sol 
Goldman, all presidents of corporations 
owning buildings close to the Pan Am 
structure. Goldman heads the organiza- 
tion that owns the Chrysler Building. 

"We believe that this rooftop heli- 
port in the densely populated Grand 
Central area would present serious dan- 
gers to the public and that the noise 
from the heliport operation would be 


Precision VOR 

Dayton— Federal Aviation Agency is 
developing a new precision VOR station 
that is expected to yield as much as a 
five-fold improvement in accuracy over 
present facilities. 

Details of the new development, in- 
tended for use in the 1970s or earlier 
if needed, as part of FAA’s Super Vortac 

Alexander B. Winick of the agency's sys- 
tem design staff during the recent Na- 
tional Aerospace Electronics Conference 

Hie new ty pe VOR will be fully com- 
patible with existing airborne equipment 

receivers? or the higher accuracy to aio 
craft equipped with a small adaptor, 
Winick said. Present tests by Airborne 

airborne receivers show over-all errors- 
i deg., but Winick expects that 1-li 

Concept for the compatible precision 

devised the idea of modifying the newer 
Doppler VOR. which FAA uses at dif- 
ficult siting locations, to provide the 
more accurate service. The 52-clcmcnt 
antenna array of the Doppler VOR is 
modified to transmit a 13-lobe signal in 

initted on a subcarricr displaced 7 kc. 
from the main carrier frequency in pres- 
ently unused spectrum between the VOR 
voice channel and Doppler subcarrier. 


heliport. 


a burdensome nuisance to the occupants 
of nearby offices, hotels and residences,” 
the three said. 

Their protest statement was filed with 
the City Planning Commission, the 
Board of Estimate, the Federal Aviation 
Agency and the Dept, of Marine and 

Main emphasis of the statement was 
that the heliport is in a zoning district 
where heliports are unauthorized. That 
the heliport is being constructed prior 
to obtaining the proper zoning change 
is in itself a violation of city ordinances, 
the complainants charge. 

Pan Am Building is located in a zone 
designated Commercial-5, which bars 
heliports. A change to Commercial-6 or 
Commercial-8 zoning is required, and 
even in these the special permission of 
the City Planning Commission is neces- 
sary for heliport operations. 

However, spokesmen for the City 
Planning Commission said that the 
owners of the Pan Am Building, whose 
organization is called Grand Central 
Building, had not violated any ordin- 
ances in building the heliport without 
obtaining the zoning change first. 

A planning commission official ex- 
plained that although the roof is de- 
signed primarily as a heliport, that 
doesn’t mean that it is restricted to such 
use. So far. everything placed on the 
roof conforms to the zoning codes. 

"Primarily, the structure up there 
now merely suffices as the roof of the 
building," the official said. 

However, he emphasized that the ap- 
plication for the zoning change must be 
filed and approval granted before any 
helicopter operation can begin. The 
fact that such application has not yet 
been filed is the reason no public hear- 
ings on the issue have been scheduled. 

Grand Central Building's name must 
be on the rezoning application, even if 
it is submitted by the lessee, Pan 
American World Airway s. A spokesman 
for Grand Central Building said it had 
not been determined yet when the ap- 
plication would be filed. 

"Everyone can rest assured that the 
proper procedures will be followed," he 

Complainants also reminded the gov- 
ernment agencies of New York Airways 


mishaps, including two forced landings 
in New York harbor. They suggested 
that for safety reasons, the heliport 
could be located on an East River pier 
near the United Nations, several blocks 
from the Pan Am Building. 

They acknowledged the promotional 
advantage of a rooftop operation, but 
said this was not sufficient justification 
in view of the noise and safety ques- 

"The matter is of far too much im- 
portance to the safety and comfort 
of the public and there does appear to 
be any adequate benefit to compensate 
for the dangers and inconveniences that 
the project presents,” they said. 

Federal Aviation Agency's approval 
of the rooftop operation hinges pri- 
marily on a demonstration that it can 
be conducted safely. An FAA official 
said his agency is waiting for New York 
Airways to submit a pilot training pro- 
gram for Bights off the roof. FAA 
would supervise the actual flights and 
base its approval or disapproval on its 
observations. 

FAA officials have already partici- 
pated in three helicopter flights to look 
over the lighting for night operations 
at the heliport. Lights illuminate not 
only the landing area, but the sides of 
the building immediately below the 
pad. The FAA spokesman said the 
lighting arrangement appears to be very 

However, it is within the city agen- 
cies that the greatest delays in the heli- 
port’s opening are expected to be en- 
countered. Spokesmen say many months 
could pass before all the required pro- 
cedures arc carried out. 

Even after the City Planning Com- 
mission holds public hearings and ap- 
proves or disapproves the rezoning, its 
recommendation must be submitted to 
other agencies such as the T raffic Dept, 
and the Board of Estimate. 

Also involved is the Dept, of Marine 
and Aviation, which is responsible pri- 
marily for judging the heliport’s safety 


World’s Fair Shuttle 

New York-Numerous city agencr 
clearances required for formal approval 
of the Pan Am Building roof as a heli- 
port could block the site’s use as a ter- 
final for helicopter shuttle flights be- 
Manhattan and the 1964-65 


World 


Flusl 


Meat 


motional factor for the fair, similar to 
the monorail train used at last year’s 
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factor. The Port of New York Author- 
ity is not involved, since the heliport 
is located on private property. 

Spokesmen say also that because of 
the new considerations posed by a mid- 
town heliport, there is a question of 
which city agenev has right of approval. 

Pan American and New York Air- 
ways encountered this question when 
they sought approval for a helicopter 
landing on the roof to dramatize the 
building's dedication on Mar. 7. 

"Everyone in the city was very nice 
and seemed to favor the idea, but we 
just couldn’t determine in time who 
the approval had to come from,” a 
spokesman said. 

Even test flights, which New York 
Airways must conduct for FAA ap- 
proval, may be delayed for a long time. 

"The question is, do test flights con- 
stitute establishment of the roof as a 
heliport,” a Dept, of Marine and Avia- 
tion spokesman said. "Somehow, we'll 
have to decide that one.” 

New York Airways bases its qualifica- 
tion to operate from the roof primarily 
on having Boeing Vertol 107 aircraft. 
With twin turbine powcrplants, the 
V-107 is capable of vertical flight and 
is certified as being able to nv with 
one engine inoperative. 

The airline is planning to equip its 
V-107S with a higher-powered version 
of the General Electric CT58-110 en- 
gine, which would increase the shaft 
horsepower per engine from 1,250 shp. 
to 1,350 shp. The 200 shp. increase 
per aircraft would substantially improve 
the vertical flight performance. New 
York Airways officials said. 

New York Airways has also ordered 
two more V-107s, which will bring its 
fleet total to eight (AW May 13. p. 38). 
A fifth V-107 already on order is ex- 
pected in three weeks, with the newly 
ordered aircraft scheduled for delivery 
in about 14 months. 

Robert L. Cummings, president of 
the airline, would not disclose details 
of the financing to cover the cost of 
more than $2 million for the three new 
aircraft and spare parts. The financing 
program will also include SI million in 
working capital which New York Air- 
ways needs as a result of its record 
$377,629 loss in 1962. 

Cummings said seven aircraft should 
enable his airline to hold direct operat- 
ing costs to about 1 1 cents per available 
seat mile, which is three cents less than 
was attained with four aircraft. The 
seven helicopters should also bring the 
break-even load factor, disregarding sub- 
sidy, down from 82% to 61%, he said. 

Cummings said that from Jan. 1 
through Apr. 30, New York Airways 
carried 74,000 passengers, compared 
with 45,000 in the same period of 1962. 
Predicted passenger volume for May is 
26,000, almost double the 13,648 per- 
sons carried in May, 1962. 





The Pratt & Whitney 



offers more developmental and in-flight hours than 
any competitive engine in the 500-700 H.P. range 
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Mr. J. F. Dempsey, General Manager of Aer 
Lingus says: 

"Aer Lingus has chosen the BAC One-Eleven as the 
aircraft most suited to our requirements for a fast eco- 
nomical and comfortable jet transport over our European 

The One-Eleven is in our opinion the most advanced 
short haul jet. On inter-city routes it will offer perform- 
ance and passenger comfort equal to 'big jet' standards. 

Provision for future all-weather blind-landing aids is 
built into the design of the One-Eleven and this was an 
important factor in our evaluation. . . . 

We believe that in its particular field the One-Eleven 
represents a marked improvement on all other available 
equipment and we are satisfied that the maker's claims in 
this respect are well founded." 
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AIRLINE OBSERVER 

► Although still burdened by deficits, Trans World Airlines’ recent traffic 
growth recovery, which lias already forced a revision in the terms of its 
merger agreement with Pan American, is attracting close industry attention. 
Domestic traffic volume is growing steadily and the airline is forecasting a 
25% improvement in international revenue miles for 1963 over last year. 

► Transportation industry is tacitly supporting Miss Frances Knight, director 
of State Dept.’s passport office, in the cunent dispute over alleged attempts 
to remove Miss Knight from her post. Although the industry has not taken a 
public stand because of the political implications, a number of industry 
officials are annoyed over reports that Abba P. Schwartz, administrator of the 
bureau of security and consular affairs, plans to reorganize the passport office 
as a means of eliminating Miss Knight. 

► Eastern Air Lines’ President Malcolm A. MacIntyre found an analogs 
between the federal government’s guidelines for mergers and “Russian 
Roulette.” During the Air Transportation Symposium conducted by Con- 
necticut General Life Insurance Co.. MacIntyre noted that the government 
had explained that all 1 1 guidelines did not necessarily have to be met. but 
there had been no mention of which one could be ignored. Thus, he said 
industry has only "to shoot the bullets and find which chambers are empty." 

► Russia is attempting to coordinate air, rail, bus and river boat schedules 
to minimize layovers at points where passengers change from one mode of 
transportation to another. The move is aimed primarily at facilitating tourist 
travel and follows Pravda’s publication of complaints against poor connec- 
tions. Meanwhile, Aeroflot is also inaugurating a number of direct air services 
from smaller Russian cities, including Arkhangelsk, Chelyabinsk and Kem- 
corvo, to the nation's largest southern resort areas— Sochi, Simferopol and 
Mineralnye Vody. 

► Trans World Airlines has received Federal Aviation Agency certification 
of its auto-thrust system, an automatic throttle control linked to an angle-of- 
attack monitor called speed control-attitude target (SCAT). System auto- 
matically adjusts power for optimum perfonuancc of all speeds and attitudes, 
relieving pilots of having to fly by airspeed reference. TWA may install 
system on its entire jet fleet, depending on availability of funds. 

► FAA Administrator N. E. Halaby has indicated that the current regulation 
requiring a three-man flight crew on all transport aircraft weighing more 
than 80,000 lb. may not be used as an exact criteria in determining crew 
complements on future transport aircraft. Halaby said at the Connecticut 
General symposium that the regulation can be modified to cover aircraft 
larger than 80,000 lb. as long as two men can operate the plane safely. R. V. 
Carleton, senior vice president of Braniff, which has purchased the 73,500-lb. 
gross weight BAC 111, commented he did not like to see the rule changed 
after Braniff had made its equipment decision. The Douglas DC-9 will have 
a 77,500-lb. gross, but a long-range version, with a center section fuel tank, 
will hit 83,000 lb. 

► Total outstanding short interest in National Airlines common stock 
dropped from a peak of 137,625 shares in mid-April to 98,232 in mid-May. 
The drop coincides with conversion of about $2.5 million in National’s S10 
million issue of convertible debentures into 168,000 shares of stock follow- 
ing the May 1 interest payment date. Hie debentures are convertible at one 
share for each $15 worth of debenture. In early May, common stock was 
selling at $30. Traders have run up the short interest total by speculating on 
price differences between the common stock and the price based on purchase 
and subsequent conversion of debentures (AW Apr. 1, p. 49). 

► Five bidders, including a British firm, have submitted proposals to FAA for 
its program to design an airborne low-weather minimum automatic landing 
system to be installed in a jet transport for FAA flight tests (AW Apr. 29, 
p. 76). Bidders arc Lear Sicglcr, Honeywell and the British Smiths Aviation, 
Ltd., and the teams of Bocing-Bendix and Douglas-Spcrry. 


► Aeroflot expects to have twin-jet Tu- 
124s in service on at least 56 medium- 
range domestic routes this summer. 
The 44-passenger Tupolev transports 
first went into regular operation last 
November. 

► Delta Air Lines reported a net in- 
come of $1,579,000 for April, compared 
with net earnings of $1,151,000 in the 
same month last year. No profits from 
the sale of aircraft were included in last 
month's report, but the April, 1962, net 
earnings included profits of $261,000 
from that source. 

► Federal Aviation Agency and Interior 
Dept, have signed an agreement under 
which an airport serving Yellowstone 
National Park will be built for general 
aviation and local service operations. 

► Japan Air Lines reported a net deficit 
of $7.8 million for the fiscal year ended 
Mar. 31, despite 25% higher revenues 
than in the preceding fiscal year. High 
expenditures for new equipment and 
route expansion were given as basic rea- 
sons for the loss, the first deficit re- 
ported by the carrier in eight years. 

► Mohawk Airlines will inaugurate serv- 
ice between Toronto and Boston next 
month via Buffalo, Rochester, Syracuse, 
Utica and Hartford. Service has been 
approved bv both the Civil Aeronautics 
Board and Canadian Air Transport 

► National Airlines last week began is- 
suing discount books to passengers tra- 
veling to Miami from New York. Phila- 
delphia, Boston and Providence. Books 
contain 55 coupons providing discounts 
ranging from 5% to 20% at shops and 
restaurants in Miami Beach. 

► Northwest Orient Airlines is convert- 
ing four Douglas DC-7 transports to an 
all-tourist configuration to accomodate 
summer vacation travel from the east 
and midwest to dude ranch areas of 
Montana and adjoining states. 

► Pan American World Airways first- 
quarter operating revenues totaled 
$115.3 million, compared with $102.6 
million in the same period last year. 
Net loss after taxes was $2.2 million, 
compared with $4.6 million a year pre- 

►Varig Airlines of Brazil has initiated 
once-a-week cargo service, using a Lock- 
heed 1049H Constellation, between 
Miami and Porto Alegre via Santo 
Domingo, Belem, Rio de Janeiro and 
Sao Paulo. 
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1963 SAAB . . . built so well that it has a 24,000-mile/24-month written warranty* 



Take a critical look at the new 
7- passenger SAAB station wagon 


Aircraft reliability and performance stand- 
ards are blended with an entirely new 
approach to over-all automotive design in the 
Swedish SAAB 95 station wagon. This car 
was built to be better, not different . . . built 
by one of Europe’s leading aircraft manufac- 
•Engine, transmission and differential have a 


turers . . . built for those who enjoy mechani- 
cal excellence, technical uniqueness, and 
extraordinary craftsmanship. 

A critical look at all the facts and specifica- 
tions will prove that the new SAAB 95 is one 
of the world’s best engineered wagons, 
written warranty for 2 years or 24,000 miles. 





SAAB IS SAFETY ENGINEERED. 

Driver and passengers ride encased 
by a practically uncrushable steel air- 
foil on wheels. The rigid unitized body 
shell utilizes 18 - to 20 -gauge steel 
(heavier than most American cars) — 
throughout. Additional steel panels 
brace the engine compartment. A built- 

only) completely surrounds the wind- 
shield, providing tremendous extra 
strength where you need it most, mak- 
ing SAAB one of the safest station 
wagons you can drive. 



SAAB MOTORS. INC. -NEW YORK • NEW HAVEN • JACKSONVILLE 


ST. LOUIS 
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STARTING SEQUENCE of Rocketdyne F-l 


Instability 

By C. M. Plattncr 

Los Angeles— Combustion instability 
problems experienced in development 
of Rocketdyne's F-l 1.5-million-lb. 
thrust, liquid-fueled rocket engine con- 
tinue to pose the most serious obstacle 
in preparing it for preliminary flight 
rating tests (PFRT) late this year. 

First F-l production engine is sched- 
uled for delivery to National Aeronau- 
tics and Space Administration's Mar- 
shall Space Flight Center in October. 
Qualification and first flight are sched- 
uled in 1966. NASA has insisted that 
every effort be made to eliminate con- 
bustion instability, as much as possible, 
prior to the PFR T. 

Clustered in a group of five, the F-l 
engines will power the first stage of the 
Saturn 5 launch vehicle for the Apollo 
manned spacecraft. 

Extensive research and engineering 
efforts by NASA and Rocketdyne on 
the combustion instability, also called 
combustion oscillation, are reported to 
be paying off. Both frequency of occur- 
rence and severity of the instability have 
been reduced in a recent series of tests, 
according to Rocketdyne. 

In the latest test series of more than 
40 full-thrust, varying duration engine 
tests using a modified injector, no evi- 
dence of instability has been recorded. 
This test series, as well as a better 
understanding of F-l combustion 
through related research, has produced 
optimism at NASA and Rocketdyne 
that the problem can be resolved, al- 

48 



Absent in Recent F-l Engine 


though both organizations admit that 
considerable work must still be done. 

Top-level NASA decision is expected 
this summer on starting F-l production 
with the latest injector modification to 
meet the scheduled October delivery. 
This decision will involve detenniniiig 
whether limited testing on the latest 
modification, if no instability problems 
arise, is a sufficiently firm basis for be- 
ginning production. 

Combustion instability has occurred 
in eight of more than 510 tests of the 
F-l. Seven occurrences in 250 tests 
were reported by S. K. Hoffman, Rocket- 
dyne president, to the manned space 
flight subcommittee of the House Sci- 
ence and Astronautics Committee Mar. 
IS during hearings on the problem. 

Hoffman also said at the hearing that 
starting reliability in a recent tests series 
was 99%. Over-all starting reliability 
figure is approximately 95%, with shut- 
down reliability closely approaching or 
bettering that figure. 

Opinions have varied on the relative 
importance of F-l instability in the 
early part of the development program, 
which now is roughly at its midpoint. 
Rocketdyne feels the problem has been 
more severe than in other engines it 
has developed, including Atlas and 
Thor missile engines, which later estab- 
lished excellent reliability records. 

Rocketdyne's original approach to 
building the F-l, accepted by NASA, 
was that the engine be man-rated before 
the first manned flight. Soon after the 
start of full-thrust engine tests at the 


Edwards AFB, Calif., high-thrust test 
area early last summer, however, NASA 
became concerned with the instability 
problem. Two teams of NASA propul- 
sion specialists were formed (AW Feb. 
4, p. 26) in mid-summer of 1962 to help 
resolve the problem. Both teams are 
still active. 

NASA’s insistence on removing com- 
bustion instability has resulted in higher 
reliability requirements in early stages 
of development than ever before estab- 
lished for a new engine. To meet these 
demands, Rocketdyne is devoting 
roughly one-sixth of its total F-l en- 
gineering effort to the combustion in- 
stability problem. Approximately 175 
engineers and scientists from within the 
company are assigned to the job, work- 
ing primarily on analysis and design. 

Difficulty in coping with the insta- 
bility problem stems mainly from the 
lack of basic knowledge of the phenome- 
non and the pitfalls of extrapolating 
smaller engine technology to a large 
engine like the F-l. 

The solution to the instability prob- 
lem in the past generally has entailed 
modification and testing. Frequently, 
the injector was modified and then 
tested to verify the fix. If the engine 
worked successfully, it was fixed. If not, 
other modifications were evolved. Shape 
and size of the thrust chamber have also 
been varied to help eliminate instability, 
although no change in the general ge- 
ometry of F-l chamber has been made. 

Rocketdyne is now evaluating baffling 
systems such as those used on the Atlas 


Test Series 

engine, to reduce tangential instability, 
a shock wave propagated around the 
perimeter of the thrust chamber. The 
wave front is created by a local disturb- 
ance, sometimes a variation in burning 
rate. Baffles break up the wave front as 
it attempts to follow the periphery of 
the chamber around to its point of ori- 
gin, or intermittent sustainer points. 

Without the baffles, if the shock wave 
arrived at the right time it would be 
boosted rather than attenuated by the 
local explosive burning of fuel and oxi- 
dizer which had accumulated during 
the time it was traveling around the 
edge of the thrust chamber. This would 

ingly large amplitude pressure oscilla- 
tions within the chamber. 

Shock wave also acts as a diffusing 
mechanism, providing better mixing of 
fuel and oxidizer, with attendant high 
burning temperatures. Hot spots are 
formed when the shock wave penetrates 
through the cooler, outer boundary layer 
and contacts the chamber wall. If the 
engine is not shut down, complete bum- 
through usually occurs. 

Other basic forms of combustion in- 
stability. transverse-oscillation back and 
forth along the radial axis— and longi- 
tudinal-parallel to the thrust axis— have 
been experienced at different times with 
different F-l injectors. T ransverse oscil- 
lations have occurred most frequently in 
F-l development, and research is being 
conducted on other hot gas suppressors 
to eliminate this problem. 

Modification of the injector has been 
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Fiber glass 
propellers for 
U. S. Military 
VTOL research plane 


The X-22A Navy Research Vehicle, built by 
Textron’s Bell Aerosystems.will be a dual-tan- 
dem, ducted-propeller, VTOL aircraft. It will be 
designed to carry a two-man crew and six 
passengers or a 1200-pound cargo at speeds 
up to 350 mph. 

The unusually light, tough propellers required 
by the X-22A will be developed by Hamilton 
Standard. Each propeller has an integrated gear 
box and ultralight blades constructed of fiber 
glass with a central steel spar. This advanced 
design will make possible considerable weight 
savings. Hamilton Standard is also building 
lightweight propellers for the XC-142A, the 
Tri-Service V/STOL transport under develop- 
ment by Chance Vought with Hiller Aircraft 
and Ryan Aeronautical. 

Each X-22A will have four ducted propellers, 
arranged in dual tandem. The ducts increase 
propeller thrust during vertical takeoff and 
landing, and supplement wing lift during for- 
ward flight. Four General Electric T-58 engines 
will power the propellers through an intercon- 
nected shaft system. 

These propellers are only part of a compre- 
hensive development program under way at 
Hamilton Standard for new lightweight VTOL 
and STOL propeller systems. This work is a 
natural outgrowth of more than 40 years of 
designing and producing propellers for the air- 
craft industry. 

Hamilton Standard 





the basic approach to solving the F-l 
instability problem. The injection sys- 
tem has been described as a flat plate 
with about 6.000 metering holes in 
groups of three to form a single liquid 
oxygen fan and in groups of two to form 
a single kerosene fan. The size and loca- 
tion of the metering holes have been 
varied in an effort to obtain stable com- 
bustion. 

Injector systems are fabricated by 
Rocketdyne to production tolerances, 
eliminating a possible future problem 
encountered in switching from finely 
machined, hand-made units to produc- 
tion-line tolerances. By following this 
procedure. Rocketdyne feels, once a final 
design is decided on. the problem of in- 
stability is not likely to show up in 
production engines. 

Since combustion instability occurs 
at random, Rocketdyne has induced 
combustion vibration in all F-l thrust 
chamber tests for the last four months 
by using the "bomb” technique. This 
method, used successfully in previous 
engine development programs, helps 
produce instability for test observations. 
It also indicates whether an engine is 
inherently stable— one requirement for 
manned flight. 

Technique involves detonating a 
charge of powder inside the thrust cham- 
ber to induce an artificial shock wave. 


During F-l thrust chamber tests, the 
shutdown sequence is started at same 
time. A built-in delay in that system 
allows sufficient time for test observa- 
tions and prevents serious chamber 
damage. 

Powder charges varying from 13 to 
200 grains have been used to date in 
tests, but the size of charge and the 
point where it is detonated apparently 
have little effect on the engine’s ability 
to recover from the explosion, according 
to Rocketdyne. 

Instability induced by "bombing” 
generally has dampened out. but in vary- 
ing increments of time, depending on 
injector configuration. Some oscilla- 

indicating an unstable configuration. 
These cases, however, represent a rela- 
tively small part of the total tests. Rock- 

No bomb tests have been made on 
chambers fitted with the recently modi- 
fied injector because of previous sclied- 

Rocketdyne is preparing to run a 
bomb test on a complete engine to en- 
sure that thrust chamber tests duplicate 
the results achieved with a unit having 
an exit nozzle. 

Other analytical efforts being em- 
ployed by Rocketdyne to study instabil- 
ity are an extensive review of results of 


past tests and an increase in instrumen- 
tation on current tests. High-speed 
cameras, capable of 5,000 to 8,000 
frames per second, also are being used 
to record the combustion process 
through windows in the thrust chamber 
wall. 

Over-all reliability established by the 
F-l in the development program to date 
is approximately 70-75%. according 
to Rocketdyne. 

This figure includes consideration of 
all reliability factors connected with the 
engine, including combustion instabil- 
ity. components malfunction and engine 

Development of primarv components 
for the F-l. as well as system operation, 
is progressing satisfactorilv, according 
to observers. 

Three new stands for testing produc- 
tion engines are being constructed at 
the Edwards high-thrust test area, and 
work should be completed by May. 
1964. Cost of the test stand project is 
estimated at S30 million. 

Construction of the first stand will be 
completed by November, and the stand 
should be operational in January. 1964. 
The last of the three stands will be 
an environmental test version. Three 
test stands now are in use at the Ed- 
wards facility— two for engine testing 
and one for throst-chambcr testing. 
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A thud, a thump, a squeal. And he's home. 


There is no such thing as a soft landing in service 
like this. The landing gear must be able to take it. 
We see to it that it can. 

Bendix® struts for both carrier-based and land- 
based aircraft are designed to meet the most rigid 
specifications for durability, reliability, and economy. 
We currently supply struts for several operational mil- 


itary planes, and wheels and brakes for several more. 

Every day, Bendix equipment demonstrates the 
high strength, light weight and superior performance 
which we build into it. Let us show you just what 
Bendix struts, wheels and brakes can do to solve 
your problem. Write to us in care of Airframe 
Equipment Sales Manager, South Bend, Indiana. 




Bendix Products Aerospace Division 


Lunar Landing Abort Techniques Studied 


By Erwin J. Bulban 

Dallas— Procedures and instrument 
displays that would be required by 
Lunar Excursion Module (LEM) crew 
to handle an abort situation while the 
vehicle was enroute to a landing on the 
moon are being studied here by Na- 
tional Aeronautics and Space Admin- 
istration astronauts in Ling-Temco- 
Yought's moving-base simulator. 

Study program thus far has assumed 
that the LEM’S primary guidance sys- 
tem has failed during the vehicle de- 
scent to the lunar surface and that the 
astronauts will be required to use man- 
ual control to abort the landing, inter- 
cept and rejoin the lunar orbiting com- 
mand module for return to earth. 

Under a 5100,000 contract from 
NASA's Manned Spacecraft Center, 
Houston, Tex., the astronauts have been 
using the fixed-base simulator (AW 
Jan. 1 5, 1962, p. 77) to evaluate several 
approaches to intercepting and rejoining 
the command module. 

Abort Conditions 

Factors such as relative positions of 
the LEM and command module at the 
time of abort, the rendezvous time re- 
quired and tiie LEM's fuel situation 
are being considered. 

The simulated situations mainly cov- 
ered separation of the LEM from its 
landing platform prior to touchdown on 
the lunar surface. Some simulations 
also have been made of separation im- 
mediately after touchdown and at vari- 
ous time intervals after touchdown. 

From simulations conducted, there 
seems no doubt that an astronaut can 
manually accomplish the landing abort, 
launch and intercept mission in event 
of LEM primary guidance system fail- 
ure, according to A. D. Schaezler, L-T-V 
Astronautics Div. project engineer on 
the study. NASA project engineer is 
D. C, Cheatham of MSC's Spacecraft 
Technologs - Div. 

Astronaut Participants 

Astronauts who have participated in 
the studies thus far include, M. Scott 
Carpenter, Walter M. Schirra, Jr., and 
astronaut-candidates Neil A. Arm- 
strong, James A. McDivitt. Elliott M. 
Sec, Jr.. Charles Conrad, Jr., John W. 
Young and Edward H. White, II. 

These studies follow numerous simi- 
lar studies made by L-T-V on its simu- 
lator. A typical lunar landing vehicle 
maneuver, covering trajectory and guid- 
ance control aspects practiced by L-T-V 
personnel is based on a command mod- 
ule moon-orbit of 80 naut. mi. altitude; 
an equi-period descent of the LLV to 
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EQUI-PERIOD ORBIT TECHNIQUE, top, could be used by lunar landing vehicle (LLV) to 
make approach to landing site. LLV descent is shown in center photo. Bottom is launch 
from the lunar surface and rendezvous with the command module, utilizing the Hohmann 
transfer orbit technique. 
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made by the command module to set 
up the separation point for the lunar 
lander on the following orbit to permit 
an equi-period descent orbit for the 

"Yhif entails separation of the LLV 


The crew, in simulated flight, rotated 
the landing vehicle so they were head 
down and facing forward. Reaction 

372 fps. delta vclocitv. The velocity 
was directed downward and 2-3 deg. 

LEM’s orbit. 

The cqui-period orbit technique is 

Int'Ut ^t P h U V^rilunt S of^pprox" 
mutely 50,000 ft. near the landine point 
and an apilune of approximately 1 52 

Should the main descent engine fail 
to ignite for the final landing phase, 
the lunar lander would then coast to- 
of “”" d 





maintained along the descent trajectory. 
Flareout would be initiated about 1,000 


night fi 
as practiced in the s 
approximately 5-6 n 


Simulated takeoff and return to the 
orbiting command module was begun 
when the command module was some 
10 mi. past the lunar lander. Flight 



vehicle reached simulated circular speed 



fer orbit to intercept the orbit 
command module. 

At the time the lander a 
Ilohmann transfer speed, it wai 
200 mi. behind the overhead o 


AFOSR Awards 

Air Force Office of Scientific Research 
recently awarded grants and contracts 
totaling approximately $2 million to 









How Goodyear “Engineered Value” solves tough flight problems 


FOR LIGHT PLANES 


FOR AIRLINES 


FOR THE NAVY 


FOR THE AIR FORCE 



PROBLEM: Better, lower-cost braking. 
SOLUTION: “Ring Disc” wheels and brakes. 


PROBLEM : Short jet tire life. 
SOLUTION: “Red Streak” Jet Tire. 


PROBLEM: Helicopter rotor deicing. 
SOLUTION: Iceguard. 


PROBLEM: Heat-shield missiles. 
SOLUTION: Goodyear Thermal Shield. 


“Engineered Value’’ Advantages : Longer lining life. 
Permit tire change without necessity of brake re- 
moval. Lower brake pedal loads. Resist brake fade. 
Structurallyfail-safe.Providevisual wear indication. 


“Engineered Value” Advantag es : Up to 15% more 
landings per tire. More rubber at wearing surface. 
Shredded wire shield resists cuts and cut growth. 
Has built-in wear indicator. Assures more retreads. 


“Engineered Value’’ Advantages : Most efficient type 
of ice removal. Provides uniform heat ; no hot spots, 
no cold spots. Has no effect on airfoil surface- or 
balance. Has no moving parts. Lightest weight. 


“Engineered Value” Advantages : Withstands 6.000- 
7.000 K-ablating environments for (>0-00 seconds. 
"Likes gas speeds on surfaces up to Mach 1. Below: 
5,000-ton press and missile liner molding equipment. 



“Engineered Value” is a Goodyear exclusive. It means extra value in products developed through the 
unmatched capabilities of one of the world’s largest, most experienced manufacturers of aircraft 
components— Goodyear. Since Kitty Hawk, Goodyear scientists, engineers and researchers have been 
solving flight problems with “engineered value” products. They stand ready to solve your problems, 
too. For full information write Goodyear, Aviation Products, Dept. E-1715, Akron 16, Ohio. 


GOODYEAR 

AVIATION PRODUCTS 



THE DANGEROUS BABY 


Tlie Summer of 1915 was tough on the Tommies dug in along 
the Belgian front near Ypres. The Germans were peppering the 
British trenches with deadly accurate shell fire. And the enemy 
artillery batteries were well-hidden. 

To find something for the British to shoot at, a call went out 
to the Royal Flying Corps for aerial scouting. 

One of the favorites of the R.F.C. was the Bristol Scout. Even 
by 1915 standards, the plane was tiny. Sometimes called the 
Bristol Baby Biplane, it was a mere eight and a half feet high, 
20.8 feet from prop to tail, with a wing span of only 24.7 feet. 


But the Bristol Scout, powered by an 80 h.p. Clerget or Le 
Rhone rotary engine, could out-maneuver anything the Ger- 
mans had at that time. Fully loaded, it weighed a little over a 
thousand pounds and could climb at the rate of 880 feet a min- 
ute and reach 10,000 feet in 27 1 /-. minutes. 

Because the little single-seater was used as a spy in the sky, 
there was no provision for armament. While most German 
reconnaissance planes carried a machine gun, the Bristol Scout 
was only occasionally fitted with a Lee-Enfield rifle, minus the 
stock, attached to the right side of the fuselage. 


The observer in a Cerman plane could 
swivel his machine gun and fire in al- 
most any direction. The pilot of a Bristol 
Scout could fire his rifle only 30 degrees 
to the side and down from the line of 
flight— and without a sight! 

The only other armament was a Mauser 
pistol in the cockpit and five grenades 
carried in a rack fixed to the right side 
of the fuselage. 

(The Bristol Scout also had the dis- 
tinction of being the first land plane to 
take off from an aircraft carrier. On 
November 3, 1915, it needed only 30 feet 
to take off. But the plane couldn’t land 
on the carrier. It had to be fitted with 
airbags to keep it afloat after ditching.) 

Until the second Summer of World War 
I, Bristol Scouts and their Cerman coun- 
terparts calmly passed each other on 
their reconnaissance missions. Occasion- 
ally, a pilot or observer of one plane 
would pop off at another with a rifle, pis- 
tol or shotgun. But it wasn’t until some- 
one realized that these aerial onlookers 
posed a real threat, that air-to-air com- 
bat began in earnest. 

One of these someones was Captain 
Lanoe G. Hawker, twenty-five-year old 
pilot of a Bristol Scout attached to Num- 
ber 6 Squadron of the Royal Flying 
Corps in Abeele, Belgium. Already the 
holder of the DSO for his singlehanded 
raid in a B.E. 2c on the Zeppelin sheds 
at Gontrode, he was to become even 
more famous in a little Bristol Scout. 

It was July 25, 1915. Flying a routine 
patrol over the Ypres salient. Hawker 
spotted a German two-seater. Ignoring 
the enemy's machine gun, he attacked 
and sent the plane scurrying for home. 

Twenty minutes later, over the Hou- 
thulst Forest, he came upon another two- 
seater, aimed his Lee-Enfield rifle as 
best he could, hit the plane’s engine and 
forced the German to the ground. 

He climbed to 12,000 feet. There was a 
two-seater Albatros below him. Hawker 
dived down out of the sun, his simple, 
clip-fed carbine cocked and ready. One 
man and a rifle against two men and a 
machine gun. Hawker won. 

As the Albatros went down in smoke 
and flame, it flipped over, dropping the 
observer like a bomb. On the dead man’s 
clothing, British soldiers found the po- 
sitions of four German batteries, one of 
which had escaped the prying search of 
aerial pilots for many weeks. 

For his spectacular feat against almost 
impossible odds, Captain Hawker won 
the Victoria Cross— the first time Eng- 
land’s highest honor was given for air- 
to-air combat. 


Hawker played a leading role in one 
more famous air battle of World War I 
—a 20-minute duel to the death with the 
famous Baron von Richthofen, “The Red 
Knight of Germany.” That was Novem- 
ber 23, 1916. The last day of his life. 
Yott really admire those 
World War I pilots, 
don’t you? 

Everyone does. They were true pioneers. 
But then we’re something of pioneers 
ourselves. You see, Leach has been con- 
tributing new technologies to the avia- 
tion industry since 1919. 


You began by making 
relays exclusively, right? 


Right. And down through the years, 
Leach has been the leading designer of 
ew relays for every type of aircraft, 
’act is, today there's hardly an airplane 
r missile that’s not equipped with 

S Leach relays. Here’s one. 

Time Delay Relay with 
printed circuit construc- 
tion and a timing range 
of 1000 milliseconds to 
60 seconds. 


But aren’t relays only part 
of what you do now? 


ight, again. Leach makes data record- 
g and telemetry equipment as well as 
xessory electronics. This is ■ <■«"». 
etely transistorized t' 


Didn’t you move recently? 
Yes. But only to our new corporate head- 
quarters in San Marino, California. Our 
manufacturing facilities remain in Los 
Angeles and Azusa. We also have other 
offices in San Francisco, New York, 
Washington, D.C., Dayton, Seattle, Bos- 
ton, Huntsville, Zurich, Munich and 
sales representatives around the world. 
Can we help you? A letter to Leach is 
a good way to find out. 


LEACH 

LEACH CORPORATION 

405 Huntington Drive, San Marino, Calif. 
Export: LEACH INTERNATIONAL S. A. 




PRODUCTION BRIEFING 

Defense Communications Agency 
will add automatic switching systems 
for voice, teletype and data communica- 
tions among overseas installations and 
between the U. S. and these overseas 
points to modernize present defense 
communications system. Air Force will 
handle procurement of the automatic 
voice network (Autovon). Procurement 
agency for automatic digital network 
(Autodin) has not been determined at 

Thiokol Chemical Corp. was awarded 
a SI -3-million contract to design, build 
and install a test section for the hyper- 
velocity wind tunnel at Ames Research 
Center. The section will be used to in- 
vestigate flight in planetary atmospheres 
and earth entry after completion of 
planetary flight. 

First Sergeant tactical missiles have 
been delivered to the West German 
army in that country. West German 
units recently completed Sergeant train- 
ing in the U. S. (AW Apr. 29, p. 67). 
U. S. Army in Germany also received 
the tactical missile at about the same 


French government will establish a 
thermonuclear test center in the South 
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ASBESTOS . . . JOHNS-MANVILLE 11 


Pacific by 1966. Test base will be on 
the atoll of Mururoa, with fear-support 
operations at Papeete. Tahiti, and an 
airstrip capable or handling large jets on 
the atoll of Hao, about 350 mi. north- 
east of Mururoa. 

West German government plans to 
apportion about S7.5 million in aid this 
year among civil aviation programs— 
notably Heinkel’s HE-211B turbojet 
transport and Hamburger Flugzeugbau’s 
HFB-320 Hansa twin-turbojet executive 
aircraft. Total aid next vear may grow 
to about SI 2 million. 

Production of C-130 Hercules is ex- 
pected to reach rate of 15 a month by 
the end of the year at Lockhecd-Gcorgi’a 
Co. First C-141 Starliftcr is programed 
to be rolled out in August, with initial 
flight due before 1964. 

Fairchild Stratos Corp. and Switzer- 
land's Pilatus Aircraft Works. Ltd., are 
negotiating a licensing agreement under 
which Fairchild would produce 200 to 
400 eight-place Turbo Porter utility air- 
craft during an initial three-year period. 

Hiller Aircraft Co. has been awarded 
a follow-on contract for 137 OH-23G 
observation helicopters for the Army. 
First deliveries will be made during the 
latter part of the year. The additional 
buy is from funds appropriated for 
Fiscal 1963. 

Lycoming Div., Avco Corp.. has a 
S7.4-million Air Force contract for pro- 
duction of higher-rated T55 gas turbine 
engines. Contract calls for an undis- 
closed number of 2.650-shp. T35-L-7 
engines for Vcrtol CI1-47B Chinook 
helicopters. 

Bcndix Field Engineering Corp. has 

to furnish technical services for mainte- 
nance of parts depots, and support of 
ground communications electronic 
equipment at mobile and fixed sites in 
Western Europe. 

Aircraft Annar 
ville. Md., has a 
additional work 

ing simulators for the Army’s N'ikc- 
Hcrculcs anti-aircraft missile. Three 
principal improvements will be covered 
bv the contract: increased capability, 
engineering and field service documen- 
tation, and an early production model 
of the complete system to be used later 
this year. 

International Telephone and Tele- 
graph Corp. has broken ground for a 
$3. 5-million unit of the ITT Electron 
Tube Div. near Easton, Pa. 


The proper film to load in instruments that 
photograph a tiny target in a great big sky, 
especially through haze, is 

Kodak Linagraph 

SHELLBURST Film (ESTAR Basil 

A 150-foot roll is only 331 inches in diameter. 
Climatic extremes do not rob it of its 
strength and dimensional stability. For de- 
tails phone 716-562-6000, Ext. 3257, or write 
Eastman Kodak Company, Photorecording 
Methods Division, Rochester 4, N. Y. 


PROBLEMATICAL RECREATIONS 172 



You have just thirty seconds to write down six different six digit 
numbers, each of which is divisible by 7, 11, and 13. Done 
it? Splendid ! What's the secret? - Contributed 

The right combination for a position as Systems Engineer with our 
Data Systems Division: an advanced degree and 5 years' experience 
in digital data processing systems. This will result in interesting 
assignments in tactical data systems, active tracking, radar/ 
computer interface, digital communications, and mixed mode 
navigation systems. Send your resume to Mr. T. Lyle Langston. 
answer to last week’s problem: S480.00 at 30 m.p.h. 


Equal Opportunity Employer 

LITTON SYSTEMS, INC. 
Data Systems Division 
Canoga Park, California 
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Propulsion-payload module of the General Electric Mars manned vehicle, above left, has a winged Mars excursion module forward 
of the tank. Vehicle is designed to land two men on the surface of the planet. Three tanker vehicles, above right, would each carry 
four 45,000-lb. tanks of liquid hydrogen, would be launched to rendezvous with the basic vehicle. 


Fuel tanks are attached to the propulsion module in earth orbit, above left. The nuclear powcrplant uses a fast spectrum refractory metal 
core, considered promising for multiple re-start and clad erosion resistance qualities. Two-deck command module, above right, shows 
crewman in a solar flare storm cellar, lined with carbon shielding. 


General Electric Proposes Nuclear-Powered Mars 



Excursion vehicle descends toward the Martian surface with all but four fuel tanks 
expended and jettisoned. Six tanks would be emptied to achieve a transfer ellipse. En 
route, the chemically propelled excursion module functions as an emergency escape vehicle. 


General Electric Missile and Space Div. 
has conducted in-honsc studies of a manned 
Mars landing mission, illustrated in the ac- 
companying photographs of a model built 
to support the studies. The results of the 
study are being proposed to National Aero- 
nautics and Space Administration, which 
has requested proposals for a number of 
manned Mars mission studies (AW May 11. 

p- 59). 

GE concept is an SSO.OOO-lb. nuclear- 
propelled spacecraft, assembled in earth or- 
bit after launch by four Saturn 5s. One Sa- 
turn 5 would launch a payload-propulsion 
module, and the other three would each 
carry four propellant tanks. 

Propulsion unit is a heat transfer nuclear 
rocket of 130.000-lb. thrust and 820-sec. 
specific impulse. Mission duration is 15 
months, assuming launch in April, 1971. 



Vehicle for 15-Month Manned Landing Mission 


After a five-day exploration period, excursion module is launched from Martian surface, above left. Two man vehicle is similar to Gemini 
in configuration. Excursion module would then rendezvous with the command craft, in an orbit with a 200-mi. perigee. On return 
to earth. Mars vehicle would enter a parking orbit around the planet, above right, and await rendezvous with a ferry vehicle to transfer 
crew to earth. Spent Mars vehicle would remain in earth orbit. 
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Throw away your old ideas 
about wiring! 


FLEXPRINT® flexible printed cir- 
cuitry makes an engineered com- 
ponent out of wiring! This means 
you can take entirely new di- 
rections in the design of new 
equipment . . . create packaging 
innovations never before possible. 
Or . . . replace the individual wires 
in your present electrical and elec- 
tronic assemblies with a single 
engineered component. 

FLEXPRINT circuitry consists of 
thin, flat conductors custom-de- 
signed to desired length, layout 
and current-carrying capacity to 


meet your exact specifications. 
These conductors are permanently 
bonded between two thin sheets of 
flexible insulating plastics that 
meet your dielectric and environ- 
mental requirements. 

FLEXPRINT circuits let you shrink 
the size of your equipment to as 
little as 25%, reduce weight to as 
little as 50%. They can be rolled, 
folded, and preformed to fit the 
shape of any package . . . they pro- 
vide more reliability than tradi- 
tional wiring... and, they save time 
and money on the assembly 


Find out how FLEXPRINT cir- 
cuitry can untangle your wiring 
problems and contribute to your 
quality-improvement, cost-reduc- 
tion and miniaturization programs. 
For more information about the 
wide range of applications for 
FLEXPRINT circuitry, write to 
FLEXPRINT Products Division, 
AW-4, SANDERS ASSOCIATES, INC., 
Nashua, New Hampshire. 



CREATING NEW DIRECTIONS IN ELECTRONICS 


NASA Outlines Reusable Booster Studies 


By Edward H. Kolcum 

Dallas — Unconventional reusable 
booster, designed to reduce launch loads 
for non-astronaut passengers, was de- 
scribed here by L. T. Spears of National 
Aeronautics and Space Administration’s 
Marshall Space Flight Center. 

The concept is fundamentally an air- 
plane-rocket vehicle which receives its 
initial acceleration on the ground, takes 
off horizontally, and employs a winged 
air-breathing or air-augmentation 6rst 
stage that is flown back to the earth 
for re-use. 

Spears discussed the vehicle and its 
potential at the American Institute of 
Aeronautics and Astronautics Manned 
Space Flight Meeting here recently 
(AW Apr. 29, p. 26). His report is 
largely a compilation of findings based 
on NASA-sponsored studies conducted 
by Boeing. Ling-Temco-Vought, Lock- 
heed and North American Aviation. 

His hypothesis was that future space 
travelers will be of varying ages and 
physical conditions. Consequently, the 
main constraint in design is a 2-3g 
maximum flight acceleration, with 4g 
under abort conditions. 

Both horizontal and vertical launch 
were studied, but with the non-astro- 
naut passenger requirement, horizontal 
takeoff was selected as preferable. In 
addition to reducing launch accelera- 
tions, it simplifies preparation of vehicle, 
passengers and payload, according to 

Vehicle liftoff weight is kept at a 
minimum because the heavy undercar- 
riage and initial boost propulsion re- 
main on the ground. Two basic ground 
accelerator concepts were studied (see 

• Liquid propellant rocket sled. This is 
similar to sleds now in use. except that 
the flight vehicle rocket provides propul- 
sion for the sled. The fuel used for the 
initial boost is replenished from tanks 
carried by the sled. Because all boost 
propulsion operates from the start of 
the ground run. the complete launch 
system can be checked prior to liftoff. 
If there is a malfunction, the sled has 
water brakes to abort the mission before 
the vehicle leaves the ground. 

• Linear steam turbine. Although this 
system has not been studied in as much 
depth as the rocket sled, a greater im- 
pulse is theoretically attainable from 
steam than by exhausting through 
rocket nozzles. This concept employs 
turbine blades along a track. 

The rocket aircraft reusable booster 
vehicle is conceived in two time frames: 
the first is based on Saturn 5/Apollo 
technology designed to transport 1 0 pas- 
sengers plus crew and a limited cargo; 




CONCEPTUAL LINE DRAWING shows a reusable nuclear ferry vehicle and lunar shuttle 
vehicle. With the dimensions listed, the ferry weighs 550,000 lb. and can carry 22 passen- 
gers and 55,000 lb. useful cargo and propellant for the shuttle, carried aft of the ferry 
impulse propellant tank. Concept of the lunar shuttle vehicle is based on a system of 
RL-10 hydrogen engines. 
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HOW PI TURNS OUT A BETTER TAPE TRANSPORT 


— by supporting it on its centerline. The transport is 
thus freed from one of the most vexing problems 
besetting users of instrumentation magnetic tape re- 
corders — creeping misalignment. The PI-400 will 
never suffer from this malady; you can expect it to 
perform its function superbly, metering tape across 
the heads, day-in and day-out, with everlastingly pre- 
cise alignment. 

Every moving part concerned with tape motion 
(and there are fewer than a dozen) is anchored rigidly 
in place to the same reference plane, and all rotating 
axes are parallel within less than a minute of arc. The 
reference plane is shaped into a ribbed, rectilinear 
box frame casting which is structurally and function- 
ally massive, yet finely balanced and light in weight. 
The entire transport assembly can be rotated about 


its centerline, even during operation, without impos- 
ing any unbalance or in any way affecting the preci- 
sion tape handling function. An important side benefit 
is the complete accessibility of not only the rear of 
the transport, but also the slide-out power supply and 
servo-control chassis. 

The turnabout transport is but one of the many 
advanced-design features which make the PI-400 
stand out from its contemporaries. Others are its 
7 bi-directional tape speeds; switchable electronics; 
error-proof, logic-programmed tape motion control 
circuitry; and complete accessibility during operation 
of every component of the recorder. May we arrange 
a demonstration of the PI-400? If you'd like to see the 
literature first, address US at Stanford Industrial Park, 
Palo Alto 21, California. 




FEATURES OF A SATURN 5 booster modifier 
ing. Flyback engines could be turbojet or hirt 
that of B-52 and C-133A aircraft, 
and the second is based on a Saturn 5 
with a nuclear escape stage and a re- 
usable 22-passenger nuclear ferry. Spears 
said that although Marshall has con- 
centrated on the rocket end of the spec- 
trum while others have studied advanced 
air-breathing boosters, there is potential 
in a mixture of these two propulsion 
systems. A combination of rocket pro- 
pulsion and air augmentation, he said, 
could reduce launch noise, improve im- 
pulse and provide for longer flight 
within the atmosphere. 

The vehicle is thought to be a re- 
quirement for operations in earth orbit, 
and for a lunar exploration base. In a 
typical earth orbit mission. Spears said, 
tlie vehicle would be accelerated on the 
ground to a velocity of about 300 fps. 
in 5.000 ft. or less. 

Liftoff would be followed by a fairly 
steep climb, followed by a nose-over to 
a flight path angle of 20 deg. at first 
stage burnout, when the winged booster 
would separate from the rest of the 
vehicle. The booster would decelerate 
aerodynamically from the estimated 
6.000"-fps. cutoff speeds, turn around 
and fly back to the launch site using 
subsonic turbojet or turbofan engines. 

One concept (sec drawing) employs 
the Saturn S IC booster modified for 
winged recovery. This system would 
use existing F-i engine technology' to 
provide an orbital cargo carrier in the 
early 1970s. The 150-ft. span of the 
wings compares with the span of the 
B-52 and C-133A aircraft. 

Lunar transportation system to sup- 
port a sizable lunar base of about 50 
men could be used to supply initial base 
facilities and men. life support equip- 
ment, base maintenance and improve- 
ment and return vehicles. Although 
some of the payloads call for only one- 
way trips, Spears feels, it may be desir- 
able to develop a single system which 
can make both one-way and two-way 


>fan engines. Span of wings is comparable to 

Evolution of the system may start 
with development of a nuclear escape 
stage boosted by Saturn 5. Stage based 
on the Rift/Ncrva program would in- 
crease the Saturn 5 lunar capability 
from 90,000 lb. to 135,000 lb. This 
initial system would be expendable, but 
could grow into a reusable nuclear 

In combination with the earth-to- 
orbit passenger ferry, the nuclear ferry 
would be loaded with passengers and 
cargo in orbit, taken to a lunar orbit 
for transfer to a chemical ferry operat- 
ing between the lunar surface and lunar 
orbit, and the nuclear ferry would return 
to earth for re-use. 

Spears said the most critical item in 
this concept is development of a nuclear 


propulsion system that can meet the 
demands of the mission. Design cri- 
teria. compared to Rift/Ncrva, call for 
three times the thrust, three times the 
power level, four to five times the burn- 
ing lifetime, seven to eight times the 
number of starts and twice the efficiency 
in thrust-to-weight ratio. 

Objectives in the reusable booster 
studies. Spears said, are comparative 
analyses of major candidates in suffi- 
cient depth so that a choice can he 
made, systems analyses of candidate 
concepts and supporting research in 
pacing technologies. If these objectives 
are met, a valid choice can be made of 
rocket, air-breathing or a combination 
of the two as the propulsion mode for 
a recoverable boost system. 

ire the studies aimed at find- 


• Parametric studies to detenu inc re- 
quirements. development problems, 
feasibility and availability for a variety 
of space missions. 

• Design studies of the nuclear ferry' 
with expendable and reusable boosters 
of the Saturn 5 and Nova vehicle 
classes. These studies include analyses 
of radiation environment, maintenance 
and degree of reliability', micrometeoritc 
protection for long exposure time, cargo 
packaging, crew compartment and abort 
requirements. 

• Operational analysis to determine how 
the system might integrate into the 
total space transportation requirements. 

• Orbital operations studies to deter- 
mine requirements for servicing and 
launching nuclear-propelled orbital 
launch vehicles. 
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LOW COST ADO's 


with accuracies to 0.01% 

and conversion speeds to 20,000 per second 



Here is a whole family of new 

high performance/high speed Analog-to-Digital Converters 

designed to fit the requirements of virtually all data acquisition systems. 


ASTRODATA Series 3000 line of Analog-to- 
Digital Converters offers you 1088 standard 
production models produced from a library of 
13 basic circuit cards. From these, you can 
select full scale range . . . speed . . . accuracy . . . 
sample-and-hold . . . resolution . . . output format 
to meet your specific requirements. 

Where highest speed is desired, decisions are 
made at the rate of 2.5 microseconds per bit, 
yielding 20,000 or more conversions per sec- 
ond for 10-binary bit converter. Where max- 


imum accuracy is required, a basic accuracy 
of 0.01% is provided with decisions made at 
the rate of 4 microseconds per bit, yielding 
approximately 13,500 conversions per second 
for 14-binary bit converters. 

Especially suited for use with time-multiplexed 
input data, Series 3000 ADC's provide high 
speed, ultimate accuracy, reliability and 
modular plug-in construction in one compact 
package . . . maximum value tor your instrumen- 
tation dollars. 





A 8TRODATA IBTC. 

240 EAST PALAIS ROAD • ANAHEIM. CALIFORNIA • PHONE (714) 772-1000 
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NASA Studies Recovery Systems 
To Be Used With Future Vehicles 


Rotors, landing rockets and control- 
lable parachutes are included in space- 
craft recovery systems under study for 
future vehicle programs by National 
Aeronautics and Space Administration’s 
Manned Spacecraft Center. 

Studies of rotor-type recovery systems 
indicate that they will represent a 
weight increase of 12-15% of the total 
recovery weight. Volume requirement 
will be approximately 12 cu. ft. per 
1,000 lb. of recover)' weight. 

NASA has initiated wind-tunnel tests 
to evaluate dynamic behavior during 
rotor deployment, vehicle retardation, 
steady-state descent, and helicopter 
glide and landing conditions. Because 
of the desirability of providing a backup 
recovery system, a means for jettisoning 
the blades to permit deployment of an 
emergency system must be found. 

Three configurations being considered 
for packaging the rigid-rotor landing sys- 
tem are: aft-trailing, telescoping, and 
forward stowage with blades rotated 
aft for deployment. 

Landing rocket design is extremely 
critical, with the impact velocity being 
sensitive to errors in ignition times, 
thrust alignment and changes in space- 
craft weight. To be practical, a vari- 
able-thrust rocket with thrust vector 
control would be required. Auxiliary 
spacecraft stabilization during rctrofire 
probably would be needed. 

Descent Rates 

A system consisting of an earth-land- 
ing system and a solid-propellant rocket, 
optimized for weight and volume, 
would approximate a parachute descent 
of 70 fps. It appears more logical, how- 
ever, to design for a parachute descent- 
rate below 40 fps., where, with careful 
spacecraft design, a rocket failure could 
he tolerated. Rocket-braking has been 
evaluated using a Mercury boilerplate 
spacecraft (AW Feb. 4, p. 66). 

Controllable parachutes also arc be- 
ing studied as a replacement for the 
standard parachute because of the 
added capability of avoiding local obsta- 
cles and reducing horizontal wind drift. 

Two types studied by MSC include 
the glidesail and the parasail. The glide- 
sail is basically a standard ringsail para- 
chute modified by adding a control flap 
which can be extended or retracted to 
vary canopy angle of attack. 

it can achieve lift-drag ratios (L/D) 
from zero with the flap closed to ap- 
proximated 0.7 with the flap fully ex- 
tended. Turn control is obtained by 
varying the length of two single lines 
which close one flap slot, producing a 


tangential turning moment from the 
other slot. Maximum turn rates of 
approximately 5 deg./sec. are possible. 
Pendulum stability' of the glidesail 
with control flap open is considerably 
better than the standard ringsail chute. 

Glidesail chutes have been tested ex- 
tensively, and control flap size and 
shape have been optimized by studies 
done in Ames Research Center’s full- 
scale wind tunnel. Air drops have been 
conducted with 63-ft. glidesails and 
weights giving descent rates from 20-40 
fps. For the drops, a control system 
was installed in the test vehicle and 
predetermined flight patterns flown. 
Heavier Vehicles 

For recovery of vehicles significantly 
heavier than 5,000 lb., it is necessary 
to use either a single chute of greater 
than lOO-ft.-dia. or a cluster of smaller 
chutes. For most applications, a single 
large chute would be undesirable be- 
cause of the manufacturing, handling, 
packing and long inflation problems 
usually associated with big chutes. Tests 
of a cluster of two 63-ft.-dia. glidesail 
chutes and a single 63-ft.-dia. ringsail 
of a delta configuration have been 
made. The two glidesail control flaps 
were positioned as a unit to modulate 
L/D and moved to provide a turning 
moment. Maximum L/D and turn rate 
for the cluster were approximately the 
same as for the single canopy. 

Parasail, a French design, has no con- 
trol flaps. The entire canopy acts as a 
thick airfoil and a large number of 
vents spill a portion of the entrapped 
air to aid in achieving an angle of at- 
tack. The apex of the canopy is pulled 
down to achieve a thinner, more effi- 
cient airfoil. This canopy can achieve an 
L/D of approximately T, and has the 
capability of modulating L D between 
zero and 1 by varying riser lengths to 
control angle of attack. Turn control 
is achieved by varying angle of attack 
across the leading edge of the canopy 
or by closing the slots on one side of 
the canopv for jet-cffcct turning. 

MSC lias obtained several 25-ft-dia. 
parasails and studied their performance 
in a scries of truck tow tests and free- 
flight drops. Various fixed control posi- 
tions were employed to verify L/D 
approaching 1 and turn rates exceeding 
20 dcg./scc. Various reefing systems 
and deployment sequences were tested 
at indicated equivalent airspeeds of 123 
kt. The canopy showed a positive in- 
flation tendency for all configurations 
tested, with excellent pendulum stabil- 
ity through the normal range of canopy 
angles of attack. 
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BUILT TO YOUR 
SPECIFICATIONS? 




AERONAUTICAL ENGINEERING 



VJ-101C SIDE VIEW shows the podded engines with the intake slot closed. Holes in the pod and in the fuselage aft of the cockpit, 
where two Rolls-Royce RB.145 lift engines arc positioned, may be hoisting points. Prototype has fixed gear. 


VJ-101C Effort Is Directed to Possible 


Mancliing, Germany— First hovering 
flight of Europe’s newest vertical take- 
off and landing strike fighter, the West 
German EWR-Sud VJ-101C, is the 
culmination of a design and develop- 
ment program started four years ago 
when Bolkow, Heinkel and Messet- 
schmitt pooled a design team to form 
Entwicklungsring-Sud (EWR). 

Aimed at possible production of the 
far more advanced supersonic VJ-101D 
fighter, the program now centers on two 
prototype models of the C version, the 
X-l for subsonic flights up to Mach 1, 


and the X-2, for Mach 1 .8 speeds (AW 
May 20, p. 3S). 

Slo decision has vet been reached on 
building the VJ-101D (AW Oct. 8, p. 
50). Production version details have not 
been revealed, but the airplane will be 
considerably different from the two 
VJ-101C prototypes. 

Engines will be fuselage-mounted and 
probably will be Rolls-Royce RB.153 
bypass turbojets, which arc de-rated ver- 
sions of the Spey. The delta-wing air- 
plane would be capable of Mach 2-plus 


Rolls-Royce RB.145 pure lift en- 
gines power the two prototypes, four 
mounted in swiveling wingtip pods, 
and two mounted in the fuselage be- 
hind the pressurized cockpit. Swiveling 
time from vertical to horizontal is 6 

Onlv change between the X-l and 
X-2 is that the latter version will have 
RB.145 engines fitted with afterburners 
that can be used during the vertical lift- 
off phase. 

In discussing the concept, Karl 
Sell wander, EWR-Sud director, said 
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ENGINE PODS ON THE VJ-101C are shown rotated to 45-deg. ai 
pod and provide additional air during the VTOL phase. Slots : 


Mach 2 Version 


e. Wire mesh grids cover the intake slots 




the VJ-101C project has these advan- 

• Total installed power is available for 
vertical takeoff with no thrust loss aris- 
ing from thrust deflection. 

• Transition is simplified through use 
of the swiveling engines. 

• Control during vertical takeoff is by 
thrust modulation, and thus there is 
no need for control nozzles and com- 
plicated ducting systems. There also 
is no thrust loss due to bleeding engine 
air for control nozzle effect, according 
to Schwarzlcr. 

• All fuel can be stored in the main 
fuselage and structure has been kept 
simple to reduce weight. Weiglit-to- 
thrust ratio of the aircraft reportedlv 
is 0.9. 

Schwarzlcr said studies leading to the 
VJ-101C concept took into considera- 
tion the three European VTOL designs 
now flying-the Short SC.l and Das- 
sault Balzac, which have separate lift 
and propulsion engines, and the Hawker 
P.1127, which uses a vectored thrust 

Since the design team felt that it 
was more advantageous to use the thrust 
of the propulsion engines for lifting the 
aircraft, the VJ-101C project emerged 
as the most favorable solution. Two 
engines in each wingtip pod are posi- 
tioned behind the center of gravity, 
and the two fuselage engines are in- 
stalled forward of the eg. 

Decision to build the two prototypes 
followed extensive tests in subsonic and 
supersonic wind tunnels, many of which 
were undertaken by Rolls-Royce at its 
Hucknall, England, flight development 






We get our information... 


How will Fairchild transistors stand up 
under missile launching stresses? Or in 
a guidance system north of the Arctic 
Circle? Or in an orbiting satellite? Get- 
ting the facts is a tortuous process— for 
the transistors. They undergo alternate 
extremes of heat and cold. Moisture. 
Shock. Constant acceleration of 20,000 
G’s.Then they must operate continuously 
for 1,000 hours at a high temperature. 


These tests are part of the Fairchild 
routine. The volumes of information they 
provide tell our customers what they can 
expect from Fairchild transistors. And 
because Fairchild transistors can take the 
worst, our customers can expect the best. 


FAIRCHILD 

SEMICONDUCTOR 



Are you looking for trouble? 



The Datico automatic checkout system isn’t just an 
idea. It’s for real. 

All eight of the Datico configurations above are 
in use by the Army, Navy, or Air Force. They’re all 
configurations of the same basic Datico concept. 

Datico uses a unique “building block" principle. 
All components are already in being. These compo- 
nents can be selected and assembled to suit the 
checkout needs of any space or weapon system. 

This building block concept makes Datico an ex- 
tremely versatile system. If the weapon system 
changes, you keep the same Datico. If you want to 
check out a different weapon system, you keep the 
same Datico. Sometimes new modules may be 
needed, but often the only change necessary is the 


roll of punched Mylar tape that feeds Datico instruc- 
tions. 

For example, the configuration of the Polaris mis- 
sile has changed three times. The same Datico 
checked them all. Aboard the new Polaris subma- 
rines, Datico is operating day and night, 365 days a 
year, with less than 1 % down time. 

Since Datico was introduced in 1957, it has logged 
thousands of hours of successful checkout, saved 
thousands of man-days of test maintenance effort; 
and saved millions of dollars in military expendi- 
tures. Which only goes to show that Datico is a good 
thing to have around in case of trouble. 

NORTHROP NORTRONICS 


test facility, and bv Man-Turbomotorcn 
GmbH. 

The six engines form a triangulated 
group, giving a total lift thrust of 16.- 
500 lb. Stabilization is achieved by 
varying the thrust of the pairs of the 
vvingtip engines. For normal flight, the 
two fuselage-mounted engines arc shut 
.down and the exhaust nozzles retract 
into the fuselage to reduce drag. 

The RB.145 engine is a derivation of 
the RB.108, designed in collaboration 
with Man-Turbomotorcn. Afterburner 
version increases sea-level static rating 
from 2.750-lb. to 3.650-lb. thrust. 

Because the VJ-101C is the first 
VTOL aircraft to use only engine thrust 
for control, Schwarzlcr said, a complex 
scries of tests resulted in construction 
of the Wippe see-saw rig and a free-fly- 
ing hovering rig. 

The Wippe is a horizontal beam sup- 
ported at one end. It can move up and 
down at the other end. An RB.10S lift 
engine is placed at a distance from the 
oscillation axis. In front of this are 
the pilot's seat and instrument panel. 
Arrangement of the lift engine and 
the pilot’s seat is similar to that of 
the VJ-101C, and the axis of oscilla- 
tion corresponds to its pitch axis. 

To hold the Wippe in horizontal at- 
titude. or any desired angle of incidence 
by thrust of the engine, the pilot uses 
a throttle lever to find the approxi- 
mate position of equilibrium. In addi- 
tion, the control column enables him 
to vary the thrust by ±10%. 

Schwarzlcr said that by matching the 
static moment and moment of inertia 
of the Wippe. complete simulation of 
the VJ-101C control system can be 
achieved in the pitch axis. 

Roll Simulation 

When the pilot’s scat is removed 
from the front end of the Wippe and 
fitted sideways, parallel to the axis of 
oscillation, roll axis can be simulated. 
Flight disturbances also can be simu- 
lated by jettisoning suspended weights. 

For the next stage. EWR-Sud built 
a free-styling hovering rig. fitted with 
three RB.lOSs installed in an uncowled 
fuselage made of steel tubing. It in- 
cluded side booms at the same distances 
from the eg. as in the VJ-101C. Land- 
ing gear is the same as on the aircraft 
with respect to track, wheelbase and eg. 

Tethered tests on a pedestal were 
made initially by installing a Cardan 
joint at the rig eg. 

Engine efflux was deflected through 
underground ducts. 

During the pedestal test phase, a 
dummy wing was fitted so that when 
the rig was swung sideways from the 
underground ducts, the ground effects 
could exert influence on the unit. The 
rig includes an autopilot. 

When the rig was 3 ft. off the 
ground, there were no noticeable 
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ground effects. Since Bright's first flight, 
more than 70 flights of the aircraft have 
been made, some in adverse weather 
conditions. 

With parameters determined by the 
wind-tunnel studies and successful test- 
ing of the two rigs, construction started 
on VJ-101C prototypes. Both are built 
of light alloy aluminum with titanium 
and steel used in the hot sections. 
Schwarzlcr pointed out that structure 
is clean and simple, since there are no 
engine mountings to clutter the fuse- 
lage center section. 

Wing extends through the fuselage 
and is attached by six bolts. Lift en- 
gine compartment adjoins the pressure 
cabin and its ejector seat. Behind the 
compartment are two large fuel tanks. 
Nose section has been designed to ac- 
commodate a radar unit and test te- 
lemetry equipment. 

Initial Test 

Initial testing of the X-l prototype 
was conducted on a pedestal before it 
made its first free hovering flights Apr. 
10. Schwarzlcr credits the pedestal 
system with ironing out bugs. lie noted 
that no changes have been necessary 
in either the aircraft or antostabilizing 
system. 

On the pedestal, the X-l was teth- 
ered at the center of gravity and had 
freedom of movement on all three axes. 
Because of the fuel tank position, it was 
not possible to fit a Cardan joint at the 
eg., so external joints were installed on 
both sides of the fuselage to support 
it while allowing a roll about the cen- 
ter of gravity. The pedestal is a hy- 
draulic cylinder. The aircraft was rolled 
over the pedestal and attached by two 
bolts— a 10-min. operation at the maxi- 

Becausc the freely hovering aircraft 
was in neutral equilibrium, small unbal- 
anced forces cause it to move at an in- 
clined attitude. Pilots could achieve 
restoration by a movement of the con- 
trol stick alone, which produced angu- 
lar accelerations. 

One axis can be mastered with ac- 
celeration control with some care on 
the part of the pilot, but control of 
three axes by this means proved very 
tiring. Schwarzlcr said, lie recom- 
mended an autopilot for all-weather 
operations and. in any case, for pitch 
and roll. In general, a damping system 
suffices for the yaw axis. EWR-Sud is 
working with Minneapolis Honevvvell 
and Bodenscevvcrk Perkin. Elmer and 
Co. in autopilot development. 

Development of the swiveling en- 
gines was pressed when it was round 
that a cost in weight for jet deflection 
was at least as high as for engine swivel- 
ing. Also, the thrust loss in thrust de- 
flection is avoided in the latter system. 

Swiveling engines also permitted the 
use of afterburning povvcrplants for the 
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liftoff phase and supersonic flight. Two 
solutions lo the swivel problem were 
explored, one based on a large-diameter 
ball bearing in the side wall of the pod 
about which the pod rotated, and an- 
other incorporating a hollow shaft pass- 
ing through the pod between the two 
engines. This latter version was selected 
for the two experimental aircraft. 
Control Rods 

Control rods for engine operation 
passed through the hollow shaft, along 
with the necessary piping for fuel and 
hydraulic fluid. Aim was to reduce as 
much as possible the number of services 
in the shaft. For this reason, engines 
are started hydraulically to utilize the 
same lines already existing for hydraulic 
pumps. The pod is swiveled by a hy- 
draulic jack which has two hydraulic 
pistons arranged in tandem. 

Complex design area was construc- 
tion of the pod air intakes, because of 
the supersonic speeds which will be 
attained by the X-2 version of the 
VJ-101C. Solution was a slot which 
runs around the entire pod and which 
is produced by moving the entire intake 
section forward. Schwarzlcr said this 
gave a sufficiently good pressure distri- 
bution at the engine inlet under all 
conditions of oblique approach flow 
during transition. 

Use of thrust modulation for control 
in VTOL flight arose from the tri- 
angular arrangement of the engines in 
a planvicw. After the engines have 
been started, throttle linkages arc 
switched to one common throttle lever 
with which total thrust can be con- 
trolled vertically. 

Thrust control for pitch and roll is 
connected to the aerodynamic flight 
control system so that movements of 
the control column produce corre- 
sponding adjustments in the throttle 
linkage. 

Aerodvnamic controls are connected 
during hovering, but arc ineffective. 
On swiveling pods to the horizontal 
position for transition, thrust control is 
gradually switched off in the same de- 
gree as the aerodynamic controls be- 
come effective with forward speed. 

Several foreign finns have partici- 
pated in the VJ-101C program. In 
addition to Rolls-Royce. Britain is repre- 
sented by Dovvty Rotol. hydraulic fly- 
ing controls; Dunlop, wheels, tires and 
brakes: Martin Baker, ejection seats; 
Joseph Lucas, fuel pumps; Normalair, 
air conditioning and oxygen system, and 
Plcsscy. program control for swiveling 

U. S. finns involved arc Vickers, Inc.. 
for hydraulic pumps and starters, and 
Electro-Mechanical Research. Inc., for 
the telemetry system. French firms arc 
Sarnia, control components: Saft Volta- 
bloc. batteries; Sfcna. directional gyro, 
and Supcrflexit. for tankage. 

75 




They didn't go with Cooper 


These Collins radios didn’t make the flight with Mercury Astronaut Gordon Cooper. 
He didn’t need them. □ Previously, from Astronauts Shepard through Schirra, these 
radios served as part of the spacecraft back-up communication system. But in NASA's 
Mercury Atlas 9 flight it was desirable that weight be reduced and room be made for extra 
life support materials. □ To meet the space and weight requirements, officials of the 
NASA Manned Spacecraft Center faced an important decision. To gain space and reduce 
weight they determined it would be safe to remove the back-up radio units. They based 
their decision on the dependable performance of the primary communication system in 
previous Mercury flights. And the success of the Mercury Atlas 9 piloted by Gordon 
Cooper proved them correct. □ This back-up system "left at the pad” demonstrated the 
reliability of the spacecraft’s primary communication system. □ Consisting of voice, 
command, rescue radios and radar, the Mercury spacecraft communication system was 
supplied by Collins Radio Company in cooperation with a team of skilled subcontractors. 


COLLINS RADIO COMPANY 
Dallas • Cedar Rapids 
Los Angeles • New York 
International Division, Dallas 
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Survivability of Wire on Moon Tested 


By Philip J. Klass 

Washington— Only two types of in- 
sulated wire appear suitable for use in 
the lunar environment and even these 
require special treatment to remove con- 
densable contaminants. Hughes Aircraft 
Co.’s H. S. Adams reported here during 
the recent Electronic Components Con- 
ference. 

This conclusion is based on extensive 
tests conducted by Hughes prior to 
selecting insulated wire to be used in 
the Surveyor lunar spacecraft, which the 
company is building for National Aero- 
nautics and Space Administration. 

Lunar environment is a rugged one 
for avionics components. They will be 
subjected to the estimated — 500F tem- 
perature of the lunar night with rapid 
transition to a lunar day temperature 
estimated at 280F. 

During the high-temperature environ- 
ment of the lunar day, there is no air 
to provide convection cooling. The 
vacuum of the moon is estimated at ap- 
proximately 10'“ mm. Hg. (torr). Under 
these high-temperature vacuum condi- 
tions, there is danger of outgassing from 
the wire insulation, with the possibility 
that the material may condense on the 
optics of one of several TV cameras 
used on Surveyor. Or if the material is 
partially conducting, it may condense 
on a cool surface and cause a partial 


temperature, the normal current-carry- 
ing capacity' of wire must be derated. 
Under the extreme cold condition, there 
is danger of breakage in cables which 
must undergo periodic flexing, and the 
load on motors driving antennas con- 
nected by flexing cable is greatly in- 
creased. 

With these problems in mind. 
Hughes launched its investigation of 
different types of insulated wire. Initial 
tests in which a variety of insulated 
wires were subjeoted to liquid nitrogen 
temperature (— 515F) showed that 
many types of insulation were unsuited 
because of brittleness at this tempera- 
ture. These included polyethylene, neo- 
prene, vinyl and silicone. 

For detailed tests, the field was nar- 
rowed to wire insulations made of TFF. 
Teflon, an FEP Teflon coated with a 
modified polyimide lacquer known as 
Surok, and irradiated polyolefin. The 
last is less vulnerable to radiation dam- 
age than the first two, but Hughes plans 
to shield its cables with aluminum foil. 
For that reason, radiation resistance was 


not considered a major requirement for 
Surveyor. 

Based on Hughes tests. Adams re- 
ported the following conclusions as to 
the choice of insulated wire for lunar 

• Conductors: Alloy 65 and copper wire 
both are suitable for lunar use. Alloy 65 
had about 10% less conductivity than 
copper, but it demonstrated consider- 
ably greater longevity under flexing tests 
at room temperature and one atmos- 
phere. This should permit use of a mini- 
mum wire size of 2-1 AWG with Alloy 
65 instead of larger 22 AWG for cop- 
per wire, providing about a 50% sav ing 
in weight. Adams said. 

• Insulation: Surok offers the best com- 
promise of properties of the three types 
of insulation tested in terms of out- 
gassing. high-temperature stability and 
weight, although TFE Teflon exhibited 
slightly less outgassing. Irradiated poly- 
olefin is lighter in weight but exhibited 
the highest outgassing of the three ma- 

• Current capacity: TFE Teflon wire ex- 
perienced the least temperature rise in 


a simulated lunar day environment, but 
the differences in wire temperature gain 

Hughes investigated the possibility of 
cleansing the three types of insulated 
wire by first exposing them to a vacuum 
of 10'' torr at a temperature of 260F 
for a week. Then they were operated in 
the 10’’ torr simulated lunar environ- 
ment to sec if the subsequent outgassing 
could be eliminated or reduced. Hughes 
found that such pre-treatment greatly 
reduced the outgassing from TFE Tef- 
lon and Surok, but had little effect on 
the irradiated polyolefin insulation. 
However, Adams conceded that a longer 
period of exposure during the pre-treat- 
ment process might draw out contami- 
nants from the polyolefin. 

During the insulation outgassing 
tests, conducted at temperatures of ap- 
proximately 260F and a pressure of 
about 10' torr. after a week’s exposure 
the irradiated polyolefin had lost 0.25% 
of its weight, the Surok had lost 0.5%. 
but there was no detectable loss for the 
TFF. Teflon. Adams reported. In an- 
other test, in which the current through 


Transistor Circuit Failures Traced 

Washington— Recent investigation indicates that circuit transients may be respon- 
sible for previously unexplained failures in solid tantalum capacitors, widely used in 
transistorized circuitry. W. G. Bailey. Corncll-Dubilier F.lectronics reported here 
during the recent Electronic Components Conference. Circuit designers either arc 
not aware of the presence of such transients or else do not realize that solid tantalum 
capacitors have limited ability to withstand transient pulses whose voltages exceed 
the surge voltage rating of the device, Bailey said. 

The transients cause a high d.c. !c Lagc or short circuit, usually resulting in a 
catastrophic type of equipment failure. Bailey said that circuits should be analyzed to 
determine the wave shape, peak voltage and repetition rate of any transients appear- 
ing across the capacitor. If the transient pulse width is less than 10 milliseconds and 
the repetition rate is less than a few pulses per second, no thermal problem can be 

'buI if the transient is charging the capacitor to more than its surge voltage, a 
caoaeitor with a corresponding higher voltage should be used. Bailey said. For maxi- 
mum reliability, the peak charging voltage should not exceed the rated voltage, or 
derated voltage if operated at high tcinncratiires. 

\i. imcsti-ation bv Boeing to determine the failure mechanisms and environ- 
mental limits for different types of electrical connections shows that soldered connec- 
tions lose mechanical strength ram-'lv at tempcr.itnr s about 2001 . " • K- Antic 
reported. The performance of crimp connections depends upon the strength of the 
wire itself while welded connections using nickel wire resist high temperatures better 
than others tested, lie said. 

For equipment designed to have a mean life of five years. Boeing’s tests indicate 
the following upper temperature limits for different types of connections: 

• Welded joints: 5d0F 

• Soldered contacts: HOF. 

The results of company tests to determine resistance to periodic mechanical shock 
indicate that wire-wrap joints can withstand the highest shock levels, followed in 
order bv welded joints, soldered contacts, and crimped connections. 
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What kind of mind does it take to con- 
ceive and build a Surveyor Lunar Landing 
Vehicle, a Falcon missile, a revolutionary 
3-diinensional radar? It takes depth and 
breadth of technical competence. Highly 
developed imagination. Vision to perceive 
the usefulness of new ideas. 

None of these qualities is the exclusive 
province of any race, creed or national 
background. Neither does age, sex nor 
physical limitation affect them. 

At Hughes this truth has long been rec- 
ognized. Employment of any individual is 
based upon his ability to contribute. In 
fact, in 1960 Hughes was one of the first 
to become signatory to the Plans for Prog- 
ress Program of the President’s Committee 
ori Equal Employment Opportunity which 
stands as a milestone in our nation's effort 


to achieve equal opportunity of employ- 

Hughcs achievements in the development 
of advanced systems and products help 
bear out this company philosophy. Today 
Hughes has over 31 ,000 employees, includ- 
ing 7,000 engineers and scientists. Of these 



nearly 2051 hold advanced degrees. 

Hughes research, development and produc- 

search activities include pioneering work in 
lasers, ion engines, microwave tubes, crystal 
filters and plasma physics. Important sys- 


auestions must be answered about what they veil 
encounter there. Specialty-instrumented Hughes 
Surveyors will supply information on the trip to 
the moon and the conditions of "soft" landing on 
its surface. 


Creating a new world with electronics 


HUGHES 



terns programs include: Polaris Guidance 
Systems, the F-111B Phoenix Missile Sys- 
tem, TOW Anti-Tank Missile, Synconi 
Synchronous Orbit Satellite, major new 
infrared systems and products, advanced air 
defense systems, Mobile Medium Range 
Ballistic Missile (Integration, Assembly and 
Checkout), advanced 3-D shipboard radar 
and Anti-Submarine Warfare systems. 
Engineers and Scientists with interest in 
the unique opportunities at Hughes are 
invited to inquire. Qualifications include a 
degree from an accredited university and 
U. S. citizenship. Hughes is an equal op- 
portunity employer. 

For prompt attention please address: Mr. 
S. L. Gillespie, Manager, Employment & 
Manpower, Hughes Aircraft Company, 
Culver City 33, California. 


the wire in the 10"' vacuum was in- 
creased until "substantial outgassing" 
occurred, the irradiated polyolefin ex- 
perienced outgassing at a temperature 
of 380F, the Surok at 500F and the 
TFE Teflon at 575F. 

In tests conducted to dotennine the 
current capacity of different insulated 
wires under simulated lunar vacuum 
conditions, using 20 AWC. size wire 
samples, Hughes found that for a 25F 
temperature rise above ambient the 
irradiated polyolefin must be derated bv 
50%, Surok by 44% and TFE Teflon 
by 40%. Fora 50F rise above ambient, 
the respective derating factors were 
44%, 41% and 36%, Adams said. 

An antenna array in Surveyor uses no 
slip rings to permit rotation, rcc|uiring 
instead the flexing of connecting cable. 
Since the stiffness of the cable at lunar 
night temperatures is a major factor in 
determining the size of motor needed to 
drive the antenna, Hughes ran tests to 
measure the stiffness of insulated wire 
cables at —31 3F. Using a 10-inch cable 
consisting of 61 strands of 22 AWG 
wire, the cable was flexed into a 
U-shaped configuration at liquid nitro- 
gen temperature. Tire TFE Teflon and 
Surok insulation did not crack when 
Jaent through ISO degrees, but the 
irradiated polyolefin fractured with as 
little as a 1 5-degree bend. The force 
required to flex the cable increased bv 
a factor of 4:1 from the value of room 
temperature. 

In tests conducted at room tempera- 
ture to determine the number of flex 
cycles a 24 AWG copper conductor 
could withstand before failure. Hughes 
found that the Alloy 63 operated for 
830 cycles before breaking while a cop- 
per conductor failed after 594 cycles. 
In all cases the conductor failed before 
any insulation damage was evident, but 
the test was conducted at room temper- 

The Hughes tests point up the fact 
that for the lunar environment the 
selection of even such commonplace 
avionic materials as insulated wire can- 
not be taken for granted. 

Also reported at the Electronic Com- 
ponents Conference: 

• Vapor-deposited chromium film re- 
sistors, when effectively protected 
against humidity, can be expected to 
experience an average drift in resistance 
value of 1% or less in 10,000 hours 
when used in a typical computer en- 
vironment, A. O. Fowler of Interna- 
tional Business Machines Corporation 
reported, based on an extensive IBM 
test program. 

• Solid electrolytic silicon capacitor, a 
new type which exhibits capacitance of 
0.01 liifd. per sq. cm. at working voltage 
of 1 3 v., can be used at temperatures up 
to 400C and should have a lifetime of 
more than 1,500 hours at the 400C 
temperature, according to a report by 


Yoshioki Ishikawa and Shuichi Inowaki 
of Nippon Electric Company, Ltd., 
Kawasaki, Japan. 

• Flat-conductor connector, for termi- 
nating thin ribbon conductors without 
scraping off the plastic encapsulation, 
has been developed by Burndy Corpo- 
ration, Norwalk, Conn., under Army 
contract. The connector, which con- 
tains wedge-shaped teeth that bite into 
the encapsulation without damaging the 
flat ribbon conductors, was described in 
a report by Henry Dupre, of Burndy, 
and Elmer F Goodwin and Gerard J. 
Reilly of Army's electronics research and 
development agency. 

• RFI shielded cable connector, devel- 
oped for missile firing circuits operating 
in a high intensity electromagnetic 
radiation environment, was described by 
W. J. Mashck of Amphenol-Borg Elec- 
tronics Corp., which developed the new 
connector under Navy sponsorship. 

• Radiation tests on solid tantalum ca- 
pacitors at levels of 100 roentgens per 
hr., corresponding to the highest levels 
reported for the natural Van Allen belt, 
produced no measurable effects on 
capacitance, dissipation factor or leak- 
age current after 144-hr. exposure, ac- 
cording to a report by I. R. Doshay of 
Space General Corporation, K. N. Lam- 
bert and R. J. Millard, both of Sprague 
Electric Co. A cumulative dosage of 
about 100,000 roentgens, at a rate of 
450.000 roentgens per hr., caused devia- 
tions of about 1% in capacitance and 
dissipation factor. Leakage current after 
a cumulative dosage of about 10,000 
roentgens varied considerably depending 
upon the rate of exposure. 

• Anodized tungsten thin-film resistors, 
with sheet resistivities as high as 2,000 
ohms per square and temperature co- 
efficients better than 200 ppm./deg.C, 
anil sheet resistivities as high as 360 
ohms/square with zero temperature co- 
efficient, have been obtained by General 
Telephone &• Electronics Laboratories, 
Bayside, N. Y. Resistance was stable 
within 1% per 1,000 hours while dissi- 
pating 2 watts/sq. in. at 25C for 2,000 
ohm/square films and S watts/sq. in. for 
250 ohm films. However, thin-film 
tungsten oxide capacitors often changed 
capacitance as much as 100% over a 
period of several weeks. Report on the 
development was jointlv prepared bv 

E. R. Bowerman. J. W. Culp. P. F. 
Undock and F. Lcdcr of GT&E Labo- 
ratories and II. J. Degenlrart of Army 
Signal Research and Development Labo- 

• Hybrid thin-film semiconductor micro- 
circuit in which thin-films of tantalum 
and tantalum pentoxide are deposited 
on top of a silicon microcircuit to pro- 
vide a wider range of available resistance 
and capacitance values, was reported by 
T. Sikina, M. Cascv, J. Saunders and 

F. Murray of Philco's Microelectronics 
Department.. 





A fighting non-com meets the test 


Sperry Utah uses A-MP* Patchcord Pro- 
gramming Systems to test Army's superson- 
ic ballistic missile — the Sergeant. Giving the 
Sergeant system "before-combat physicals” is 
the job of Sperry Utah developed Sergeant Manual 
Test Station (SMTS). 

Currently used in more than 60 individual test 
programs in Sperry's Sergeant manufacturing 
process; SMTS could easily be adapted to perform 
100 or 1,000 programs. 

Key to SMTS's flexibility is A-MP Patchcord Pro- 
gramming System which makes possible produc- 
tion line, 4th echelon, depot, or other high-speed, 
sub-assembly level testing. 

Some significant features of A-MP Patchcord Pro- 
gramming Systems: 

• Double wiping action in contact design assures 
maximum conductivity at all times— even in the 


microvolt region of operation. 

• Semi-permanent or permanent twin detent 
patchcords. 

• Pre-insulated crimped contacts. 

• Precise silk screening for multi-color circuit 
identification. 

• Complete assortment of program system sizes 
in both universal and shielded types. 

Get the full story on A-M P Patchcord Programming 
Systems. Send for complete details today. 


AMP 



NEW AVIONIC PRODUCTS 


• Multi-function logic element, single- 
crystal device utilizing both bi-polar and 
uni-polar transistor action, can be used 
to provide variety of computer logic 
functions including AND. OR. NOR, 
NAND, Exclusive OR, bi-stable flip- 



flop. mono-stable flip-flop, multivibrator 
and inverter, according to manufac- 
turer. Presently available configuration 
has four high-impedance inputs and can 
switch at rates of 1 me. or higher with 
large fan-outs. Device, called Neuron, 
is priced at S85 in limited quantities. 
Manufacturer: Crvstalonics. Inc.. 147 
Shcmian St., Cambridge 40, Mass. 

• Stretchable coaxial cable which can 
experience elongation of up to 400% 
without damage to multiple conductors 
is available with jacket of synthetic 
fiber, plastic or silicone rubber. During 
elongation the capacitance of cable in- 
creases linearly at It mmfd. per foot of 
elongation. Cable is suitable for under- 
water use. Manufacturer: NRA, Inc.. 
35-01 Queens Blvd., Long Island Citv 
l.N.Y. 

• Electronically tunable microwave fil- 
ter, available in five standard types cov- 
ering frequency range of 500 me. to 1 2 
gc. (kmc.), comes in two or four-cavitv 


models containing corresponding num- 
ber of single-crystal yttrium-iron-garnct 
spheres which permit extremely rapid 
tuning. Four-cavity filter for 500-1.000 
me. use has sweep bandwidth of 10 me. 
at 3 db. points with maximum insertion 
loss of 12 db. Device weighs less than 



2 lb. and meets environmental require- 
ments of MIL-E-5400 according to 
manufacturer: Loral Electronics Corp.. 
Cencral Products Div., 825 Bronx Rivei 
Ave.. New York 72. N. Y. 

• Non-destructive d.c. voltage break- 
down tester, Model 1901A, docs not 
damage test specimen nor endanger 
operator. Damage is prevented by auto- 
matically shorting out test leads before 
breakdown occurs, limiting currrent ava- 
lanche through specimen to three micro- 
seconds duration. Meter on panel shows 
amount of voltage applied to specimen 
with memory circuit holding reading 
until next test is performed. Selector 
switches pennit choice of 1 kv. or 4 kv. 
test voltage and amount of ohmic cur- 
rent flow can be selected. Manufac- 
turer: Microdot. Inc.. 220 Pasadena 
Ave., South Pasadena. Calif. 


• Laser output sensor measures short- 
duration light emission from near ultra- 
violet to near infrared (0.35 to 1.13 
microns), giving readings of average 
power on a built-in meter. Waveshape, 



rise and fall time, duration and energy 
measurements can be displayed on a fast 
oscilloscope. 

Device is called Lite-Mikc and 
has swivel-mounted detector head which 
is detachable for remote readings. Manu- 
facturer: Edgerton. Germeshauscn & 
Grier, Inc., 170 Brookline Ave., Boston 
15, Mass. 

• High-speed circuit breaker, with nano- 
second response time to transient and 
long-term over-voltage and over-current, 
uses built-in diode as sensor. One model 
provides combined over-current and 
over-voltage protection while another 



provides voltage limiting and automatic 
system recovery for short transients. 
Both are available either with push-pull 
or toggle actuators in wide choice of 
terminal configurations and ratings. 
Manufacturer: Metals & Controls. Inc., 
division of Texas Instruments, Inc., 34 
Forest St., Attleboro, Mass. 

• Pellet film resistors, available with 
values of 10 ohms to 2J megohms, rated 
i watt at 125C with suitable packaging, 
measure 0.063 in. thick by 0.10 in. in 
diameter. Temperature coefficient is 
quoted at less than 300 ppm/deg.C be- 


Low-Noise Parametric Amplifier Advance 

New iiidium-antimonide varactor diode which enables a parametric amplifier 
cooled only to liquid nitrogen temperature (77K) to provide low-noise performance 
comparable to that of a more complex maser cooled to liquid helium temperature 
(4.3K), has been developed bv AIL Division of Cntlcr-Hammcr (formerly Airborne 
Instruments Laboratory). 

The development is another example of parametric amplifier performance advances 
which pose a threat to more costlv and complex maser amplifiers (AW (an. 28. 
P- 73). 

The AIL indium-antimonide varactors exhibit typical cutoff frequencies of 1 50 gc. 
(kmc.) and some units run as high as 400 gc. when cooled to 77K. Company scien- 
tists predict that nltimatcly this value may rise to 1,000 gc., enabling the devices to 
operate far into the millimeter region. 

A 5-gc. degenerate-type parametric amplifier using the new diodes, cooled to 77K. 
exhibited an effective rioisc temperature of 1 IK at 20-db. gain, and 7K at 30 db. This 

cooled to 4.3K. The AIL* diodes arc diffused abrupt-junction tvpcs with zero-bias 
capacitance of 0.1 to 1.0 picofarad. 

Varactors were developed by AIL’s research department, headed by Dr. Bernard 
Salzbcrg, in association with Carrol M. Allen and Paul R. Licgey. 
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c €cm/i(t/infy Q)ewce& Canada 

at ttie 

INTERNATIONAL AIR SHOW 

PARIS, FRANCE • JUNE 6 TO JUNE 16, 1963 

Computing Devices of Canada Limited cordially invites you to 
visit their display areas in the Canadian Department of Trade and 
Commerce booth in Hall “C”, and in the Bendix International 
Booth in Hall “B" during the exposition. Advanced Air Navigation 
and Photo-Optical Systems displayed will be — 

h high resolution photo- 



tween temperatures of — 65C and 1 50C. 
Pellet resistors also arc available in 
thicknesses of 0.030 in. with sallies to 
i megohm. New line of pellet resistors 



is priced at one-third of earlier models. 
Manufacturer: P. R. Mallory & Co., 
Microcomponents Div., Indianapolis 6, 
Ind. 


• Wire-wrap connection tester is de- 
signed to apply pulling force to a wire- 
wrap connection to determine point at 
which connection begins to fail. Gage 



dial retains maximum force reading un- 
til reset for next test. Device is avail- 
able in 14 models covering range of 
forces from 500 grams to 30 lb. Manu- 
facturer: Hunter Spring, Division of 
Ametcx, Inc., Hatfield, Pa. 


• Conductivity measurement probe, 
thermo-clectrically cooled, can be used 
to measure epitaxial layers as thin as 



two microns and high-resistivity layers 
on low-resistivity substrates. Probe con- 
tains two current leads and a potential 
lead with a second potential lead oper- 
ating at room temperature. Use of gal- 
vanometer is recommended for potential 

house Semiconductor Div., Special 
Products Dept., Youngwood, Pa. 

• Subininiatiirc trimmer potentiometer. 
Series 385 with resistances of 100 ohms 
to 1 megohm, comes in a TO-5 size 
case (11 in. dia.). Potentiometer's cer- 
met element provides high stability un- 
der extreme environmental conditions 
and provides infinite resolution. Rating 


is 1 watt at 123C with maximum of 200 
v.d.c. across resistance element. Manu- 
facturer: CTS Corp., Berne, Ind. 

• Far-ultraviolet multiplier phototube. 
Model 542G-08. has peak sensitivity in 
the 1,250-1.450 Angstrom region and 
is insensitive to visible radiation beyond 
2.100 Angstroms. Lithium-fluoride win- 
dow and semi-transparent photocathode 
gives device a quantum efficiency of 
10% at 1,215 Angstroms. Device em- 
ploys 18 stages of amplification and is 
encapsulated in fiber glass shell 2 in. 
dia. x 5J in. long. Manufacturer: Elec- 
tro-Mechanical Research, Inc.. Prince- 
ton Div , Princeton. N.J. 



1. High current capacity 

2. High speed 

3. Deep penetration 

4. Minimum heat-affected zone 

5. Minimum distortion 

6. Effective metal transfer 

7. No (lux — no cleaning 

8. Operation from single- or 


Thin gauge metal or heavy 
sections — there’s a MILLER- 
MATIC MIG combination to han- 
dle your job better. 

Here an operator welds Vi-inch 
aluminum plate, using a CP-5VS 
constant-potential d-c welder, 
with MHT-35-B pull gun, MHC-B 
electronic control, and MHF-F 
wire-feeder. The CP-5VS welder 
allows continuous variability of 
voltage and slope adjustments 
while welding. The MILLER- 
MATIC equipment is mounted 
on a No. 3 running gear, which 
additionally carries a watcr- 


three-phase service 
9. "In-the-field" operation — 
away from power lines 
(with Miller engine-driven 


MILLERMATIC MIG welding 
is the answer to repair or pro- 
duction work in hard-to-reach 
places, too. Ideal for such appli- 
cations is the MHT-20-E hand 


equipment) 

10. Easy to operate 


Put together the MILLER- 
MATIC MIG package that's best 
for vour needs. Equipment op- 
tion's include choice of guns, 
wire-feeders, controls, and 
power supplies. 


Complete details sent promptly upon request. 


miller electric manufacturing company, appieton, Wisconsin 


AVIATION 


SPACE TECHNOLOGY, May 27, 1963 






“HT” — operating range to 
+ 1000°F. 10 amps res. and 5 amps 
ind. 28 vdc. SPDT. Switching unit 
mounted on ceramic terminal 
block, protected by monel cnclo- 


“V3-1 301"— operating range to 
+600°F. 10 amps res. 28 vdc. 
SPDT. Case, cover, plunger of 
glass-bonded synthetic mica. 


"HR"- operating range to 
+ 600’F. 5 amps res. and 2 amps 
ind. 28 vdc. Two SPDT enclosed 
units. Rugged construction, true 
hermetic seal. Withstands heavy 
impact. 


-300° to +500° F. Range 

Shock, extreme heat and cold— none present 
a problem to SUBMINIATURE "6HM” 
switches. They operate reliably with exact- 
ing precision regardless of changes in atmos- 
pheric or environmental conditions. Seal is 
by metal-to-metal and glass-to-metal fusion. 
Developed for missile, rocket, spacecraft and electronic de- 
vices, “6HM" is interchangeable with existing subminiature 
switches (MS25085-1), meets explosion-proof requirements of 
MIL-E-5272, corrosion-resistant requirements of MIL-S-6743. 
Electrical data: SPDT. 2 amps ind., 4 amps res. 28 vdc. 

For further information about the “6HM" and other high 
temperature designs in the MICRO SWITCH line, contact 
our Branch Office nearest you (see Yellow Pages) or write for 
catalogs 77, 78 and 63. 

MICRO SWITCH 

FREEPORT. ILLINOIS 
A DIVISION OF HONEYWELL 
III CAHAOA: HONEYWELL CONTROLS LIMITED. TORONTO IT, ONTARIO 



RONSYWIU 
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BUSINESS 


FLYING 



Sud Aviation Begins GY-80 Horizon Production 



Garthm GY-80 Horizon. privately developed 
four-place, all-metal French sport-business 
plane now is being produced by Sud Avia- 
tion. It is powered by a 130-lip. Lycoming 
O-320-A engine with fixed pitch propeller. 
Model with a 160-hp. Lycoming O-320-B 
engine and Hartzcll constant-speed variable- 
pitch propeller also is offered. 

Cockpit (left) is entered through two for- 
ward-folding doors. Panel arrangement is 
conventional for light singlc-cnginc aircraft, 
except for central console. landing gear and 
interconnected flaps are raised and lowered 
with hand crank between scats. 

Low-level flyby shows how Horizon gear 
retracts rearward only partially. Tail design 
features swcptback fin. all-flying stabilizer 
and tail skid. Maximum speed is 153 uiph., 
cruising speed is 1-16 nipli. and stalling speed 
is 32 mph. Nose wheel is steerable. Aircraft 
pictured has Swiss markings. 
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ENTE FIERA Dl GENOVA 


is organizing in 

ITALY 


on its newly-erected fair grounds 
and at the modern city airport 


AN INTERNATIONAL AIR SHOW 


Genoa 

5-20 October, 
1963 

Aircraft — Missiles 
Flight Propulsion 
Equipment 

Airport Installations 

fixed and mobile 

Space Technology 

Aeronautical Operations 



FOR INFORMATION PLEASE CONTACT: 

ENTE FIERA Dl GENOVA 

VIALE BRIGATE PARTIGIANE 


GENOA, ITALY 


TEL. 59S.651 



Make your aprons lighter and safer 
with Wide-Lite* floodlighting! 


Safe, effective apron and ramp lighting 
is easy with "Wide-Lite” mercury vapor 
floodlights because they put all the light 


right w 




At the Dayton. Ohio. Municipal Air- 
port, for example, 1 000-watt "Wide-Lite" 
fixtures are used to light the working and 
loading areas. Their broad light patterns 
blend to give uniform light that lets crews 
read tickets and tags anywhere along the 

light for servicing crews. The system is 
designed to keep light out of the eyes of 
flight crews during landings and take-offs. 

The “Wide-Lite” fixture keeps operat- 
ing costs down, too, with its rugged die- 
cast aluminum body that protects the 
reflector ... a lamp that lasts up to 


16,000 hours before it needs replacing 
hcat-and-shock resistant glass lens that 
keeps dirt, weather and insects away from 
the lamp and reflector . . . and a patented 
lamp mounting that grips the lamp at 
both ends and virtually eliminates break- 
age from shock or vibration. Even the 
"Wide-Lite" ballast is designed to slash 
maintenance costs — it is guaranteed for 
three years instead of the usual one year! 

Why not find out all the ways that 
"Wide-Lite” fixtures can improve your 
lighting of aprons and ramps . . . parking 
lots . . . hangar interiors and service areas. 
A "Wide-Lite" representative will be glad 
to make specific recommendations. Just 
send the no-obligation coupon. 



FLOODLIGHTS • BALLASTS 
INDOOR LUMINAIRES 


WIDE-LITE CORPORATION 

4114 Gulf Freeway • Houston, Texas Dept.: FKD 111 

WIDE-LITE CORPORATION Send more information on Wide-Lite floodlights for airports! 
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Skymaster Production Speeded by Cessna 


Production of the Cessna Model 536 Skymaster is being increased at the company’s 
Wichita, Kan., factory to more than one per day. Aircraft, a 4-6 place, tandem-engine twin 
(AW Mar. 18, p. 88), recently began a worldwide sales tour. 

PRIVATE LINES 


First Cessna Model 172s to be assem- 
bled in France by Reims Aviation have 
been completed and current plans call 
for an increase in the assembly rate to 
approximately 10 aircraft per month. 
Reims is 49% owned bv Cessna. Pro- 
gram calls for Reims to gradually phase 
from assembly of Cessna-furnished com- 
ponents to complete fabrication of the 
aircraft. 

Federal Aviation Agency now is re- 
quiring pilots to obtain advance authori- 
zation before operating civil aircraft 
with one door removed for sky diving, 
photography or similar operations. FAA 
also has published a list of civil aircraft 
approved for operation with a door re- 
moved. List covers most Cessna. Piper. 
Champion. Stinson and Taylorcraft 
single-engine aircraft, some Beech twin- 
engine aircraft and several Howard and 
Noorduyn series. Pilots should make 
written application to the nearest FAA 
General Aviation District Office. 

Champion Aircraft Corp. has re- 
ceived a tvpe certificate for the Lancer 
402 two-place light twin. Aircraft is 
powered by two 100-hp. O-200A Con- 
tinental engines and has a fuel capacity 


of 60 gal. With deluxe interior, the air- 
craft will sell for less than SI 3,000. 

Cessna is marketing a new line of 
navigation and communications equip- 

Known as the Cessna-Crafted 500 se- 
ries. the line contains a transceiver with 
50-kc. spacing betw'ecn 118.00 and 

tions system with a 360-channel trans- 
mitter and a 3S0-channci receiver and 
50-kc. spacing, and an Omni receiver 
including -0 glide slope channels and 
a three-band automatic direction finder. 

Landing gear for the Hamburger 
Flugzeugbau I1FB.320 Hansa twin- 
turbojet executive aircraft will be devel- 
oped and manufactured bv Ilispano 
Suiza. Hydraulically controlled main 
gear will rotate and retract forward into 
the fuselage of the aircraft. Hispano 
Suiza makes gears for the Caravelle, 
Mirage 3-V and Breguet 1050. 

Edo Corp., of College Point, N.Y., 
earned SI 18.000 on sales of S3.6 million 
for the first quarter of 1963. First quar- 
ter 1962 earnings totaled 548,000 on 
sales of S3.7 million. 


S' 

CAREER OPPORTUNITIES IN THE 

5 AREAS OF 

DALMO VICTOR 

SYSTEM 

CAPABILITIES 



1 AIRBORNE ANTENNAS Important Unit 



3 MICROWAVE SYSTEMS Dalmo Victor 



4 MAGNETIC SYSTEMS Another Dalmo 



5 GROUND SUPPORT EQUIPMENT In 
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MASER WITH DALMO VICTOR CONTROLS LISTENS TO A SPECK IN SPACE Now the flick of space c/ust 

on a deep space probe can be "heard' from 50 million miles out. With such sensitivity, the new maser, in- 
strumented and controlled by Dalmo Victor, is designed to become an integral part of NASA's Deep Space 
Instrumentation Facility at Goldstone, California. D This D V maser control is part of an extremely low noise 
superheterodyne receiver, operating with appropriate data processing units which feed vital information to 
the Goldstone instrumentation complex, and provide radio astronomy data, probes or satellite data as 
required. This instrumentation system, built under contract to Microwave Electronics Corporation, is another 
example of Dalmo Victor's fully integrated systems capability. DV is in the vanguard of new developments 
in its major product areas. If you are interested in becoming part of these challenging programs. Dalmo 
Victor currently is inviting applications from qualified scientists and engineers. For further information 
contact: Director, Scientific and Engineering Personnel. 




An elegant, but tiny refrigerator, utilizing 
the Nernst-Ettingshausen effect, has been 
demonstrated in the Solid State Physics 
Laboratories at Lockheed Missiles iSpace 
Company. This type of cooling is appli- 
cable below 200° Kelvin, where thermo- 
electric cooling is no longer efficient. It 
shows particular promise for space appli- 
cation because of the reliability inherent 
in its all-solid state construction. 

In the Nernst-Ettingshausen effect, heat 
is pumped as a result of an electrical cur- 
rent flowing in a magnetic field. The heart 
of the present device is a bismuth anti- 
mony single crystal. Other crystal sys- 
tems are also being investigated. 

This thermomagnetic cooling device is 
one of the results of the Lockheed research 
program in transport phenomenain solids. 


Another investigation concerns the 
quantum theory of the electronic structure 
of crystals. An ingenious computer pro- 
gram has been devised for determining 
the essential features of the energy band 
structure of a wide variety of crystals. 
Results for a given case can be obtained 
in an hour or less. Conclusions drawn 
from the theoretical solution elucidate 
many of the electronic properties of crys- 
tals, and have widespread significance. 

Lockheed scientists and engineers are 
also studying: Electron spin echo phe- 
nomena; the interaction of electrons with 
microwave phonons; coupled traveling 
waves in crystals; semiconductor lasers; 
antiserromagnetic resonance; various 
theoretical and experimental aspects of 
superconductivity. 


LOOK AT LOCKHEED. ..AS A CAREER 

Consider Lockheed's leadership in space 
technology. Evaluate its accomplishments 
—such as the Polaris missile, the Agena 
vehicle's superb record of space mis- 
sions. Examine its outstanding advan- 
tages— location, advancement policies, 
creative climate, opportunity for recognition. 

Then write for a brochure that gives you 
a more complete Look at Lockheed. 
Address: Research <& Development Staff, 
Dept. M-45B, P.O. Box 504, Sunnyvale, 
California. Lockheed is an equal oppor- 
tunity employer. 

SCIENTISTS £ ENGINEERS: In addition 
to solid state physicists and chemists, 
other important openings exist for special- 
ists in: Inertial guidance • Orbit thermo- 
dynamics • Electromagnetics • Mission A 
trajectory analysis • Gas dynamics ■ Chem- 
ical A nuclear propulsion • Systems en- 
gineering • Computer research 

LOCKHEED 

MISSILES & SPACE COMPANY 

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz, 
Santa Maria, California • Cape Canaveral. 
Florida • Huntsville, Alabama • Hawaii 


LOOK AT LOCKHEED IN SOLID STATE PHYSICS: 

Basic and applied research on the properties of solids 
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Congressional Questions Remain 
Unanswered on GE Support Award 


By Alfred P. Alibrando 

Washington — Disagreement within 
National Aeronautics and Space Admin- 
istration over selection of the General 
Electric Co. to provide test support and 
housekeeping services at the Mississippi 
Test Facility apparently has been re- 
solved. NASA last week still had not 
answered congressional inquiries on how 
the selection was made. 

House space committee members re- 
cently questioned NASA officials on the 
agency’s Fiscal 1964 budget request on 
both the original GE Apollo integration 
and checkout contract and its exten- 
sion to cover support work at the test 
facility. 

Tlie inquire did not satisfv Rep. Wil- 
liam F. Ryan (D.-N. Y.) arid lie asked 
NASA to submit a written report to the 
committee, including answers to ques- 
tions such as these: 

• Why was GE selected on a sole source 
basis to perform housekeeping sendees 
at the Mississippi Test Facility that 
could be performed by any of a number 
of firms? 

• Did Marshall Space Flight Center 
concur in the NASA headquarters deci- 
sion to select GE? 

• Did D. Braincrd Holmes, director of 
NASA’s Office of Manned Flight, agree 
to the selection or was he directed by 
NASA Administrator James E. Webb 
to negotiate with GE? 

GE Selection 

GE was selected by NASA in Febru- 
ary, 1962, to perform integration, check- 
out and reliability assurance work in the 
Apollo program. 

At the time of the original selection, 
some members of the House space com- 
mittee were critical of NASA because 
the agency did not select a contractor 
through open competition (AW Apr. 
2, 1962, p. 38). 

House space committee members 
continued their critical questioning 
(AW Apr. 22, p. 28) on the original 
contract this year. When Holmes and 
Dr. Robert C. Seamans, Jr.. NASA as- 
sociate administrator, appeared before 
the tracking and data acquisition sub- 
committee on Apr. 9. they were asked 
if the agency planned to extend the 
contract. Tliev replied that no addi- 
tional work would be placed under the 
contract. 

Then, on Apr. 16, NASA announced 
it would negotiate with GE for exten- 


sion of the original Apollo contract to 
include the support role at the Missis- 
sippi Test Facility'. This action brought 
an angry reaction from Rep. Ryan, 
when Ernest W. Brackett. NASA pro- 
curement director, appeared before the 
tracking subcommittee on May 2. 

"There was no indication, no state- 
ment to this committee on Apr. 9 that 
there was any intention of an announce- 
ment on Apr. 1 6 of extending the con- 
tract to include service functions." Rep. 
Ryan said. 

When Rep. Ryan asked who made 
the decision to extend the GE contract 
Brackett replied: 

"This decision was made by our top 
management. I believe." He said he did 
not know the details and was not con- 
sulted. 

Michoud Work 

Subcommittee members pointed out 
that selection of a firm to do support 
and service work at NASA's Michoud 
plant, near New Orleans, was made 
through a competitive procedure. Brack- 
ett said the firm of Mason & Rust was 
selected for the Michoud job from 
among some 20 which submitted bids. 
Saturn 5 vehicles assembled at Michoud 
will be static-tested at the nearby Missis- 
sippi Test Facility. 

A prime point in Rep. Ryan’s ques- 
tions to Brackett concerned the kind of 
work to be done bv GE under the con- 
tract extension. 

"I think this raises a very' serious 
question." Rep. Rvan said. "You take 
one of the giants of the aerospace indus- 
try that has a very peculiar relationship 
with NASA to begin with, and award 
... a contract upon which it will make 
a profit to provide cafeteria services . . . 
guard sendees . . . parking lots. ... It 
seems to me this is wav bevond the pur- 
view of GE.” 

Brackett defended the contract ex- 
tension on the grounds that it would be 
much simpler and easier for NASA to 
deal with one contractor responsible for 
all activities at the Mississippi Test Fa- 
cility than with many firms. lie also 
pointed out that GE has performed 
similar management functions for the 
Atomic Energy Commission and other 
government agencies. 

Brackett said many of the housekeep- 
ing functions, such as operation of cafe- 
terias, fire-fighting equipment and plant 
protection, would be performed by sub- 
contractors. Later, NASA officials said 
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This aircraft can fly 1400 miles per 
hour to deliver an air-to-air or nuclear 
counterpunch. Anywhere in the world. In 
any weather. With four radar modes and 
integrated navigation and fire and flight 
control systems. On duty now with USAF 
tactical wings in Europe and the Pacific. 
It is the Republic F-105D Thunderchief. 



This aircraft can go in on the deck 
at 275 miles per hour to support Army 
ground forces. With a seven-ton combi- 
nation of air-to-ground missiles, cannon 
fire, mines, rockets, fire, high explosive 
and frag bombs. Slow enough for accu- 
racy, low enough to avoid enemy radar. 
It is the Republic F-105D Thunderchief. 


these subcontractors would be selected 
through competitive bidding. 

Walter Linglc. an assistant NASA ad- 
ministrator, said Brackett was not con- 
sulted on the GE contract extension 
because John D. Young, director of the 
Office of Administration, rather than 
Brackett, was the top responsible con- 
tracting officer. Young said it was his 
■'impression" that he was called by 
Holmes and directed to inform Wilbur 
Davis, Marshall Space Flight Center 
procurement chief, to begin negotia- 
tions with GE. 

Several NASA and industry officials, 
familiar with the agency's internal dif- 
ferences over the GE contract extension, 
gave Aviation' Week & Space Tech- 
nology this information: 

• Opinion within Marshall Space Flight 
Center, which has responsibility for 
managing the Mississippi Test Facility, 
was divided on how the contractor selec- 
tion should be made. 

• Brainerd Holmes opposed selection of 
GE on a sole source basis, and had been 
fighting such a course dictated by NASA 
Administrator James E. Webb. 

• Apollo contractors and subcontractors 
have been reluctant to provide GE with 
information necessary for the firm to 
carry out its integration, checkout and 
reliability role. 

• James E. Sloan’s decision to resign as 
NASA's director of integration and 
checkout and return to the Radio Corp. 
of America was at least partially due to 
the decision to extend the GF. contract. 

Here are NASA's answers to these 
points, made either directly to Aviation 
Week & Space Technology or in con- 
gressional testimony: 

Lingle said there was a difference of 
opinion among Marshall officials on 
which firm should be selected, but not 
on the method— Marshall officials were 
united on a sole source selection. 

Holmes said the Marshall procure- 
ment plan received by him recom- 
mended that NASA negotiate the con- 
tract with GE on a sole source basis. 
Holmes also said he endorsed this 
procedure. 

Contractor Reluctance 

The matter of Apollo contractors and 
subcontractors being reluctant or refus- 
ing to provide GE with information also 
has been brought to the attention of 
the House manned flight subcommittee. 
Subcommittee members pointed out to 
Holmes that a chart they saw on a re- 
cent trip to the Downey, Calif., plant of 
North American Aviation— prime Apollo 
contractor— showed GE as a subcontrac- 
tor to North American. This surprised 
the committee, which took the position 
that a firm responsible for checkout and 
integration could not very well carry out 
that role as a subcontractor. 

Holmes said GE was not a subcon- 
tractor to North American and that he 


thought everybody understood that. “If 
they don't know now, they will very 
soon," he told the subcommittee. 

Rep. Edward J. Gurney (R.-Fla.) said 
it was GE engineers who told him that 
some Apollo contractors and subcon- 
tractors were reluctant to part with in- 
formation. 

Holmes said he would look into that, 
too, and assured the subcommittee that 
any reluctance to pass on information 
would be corrected. 

Sloan's Decision 

Sloan said the GE contract played 
no part in his decision to leave NASA. 
He said the decision was made largely 
on the basis of personal considerations. 

At no time during the year-long con- 
troversy has the ability of GE to per- 
form the integration, checkout, relia- 
bility or support role been an issue. 
Rather, the controversy has been over 
the way NASA selected GE for a con- 
tract with a total value of about $635 
million for the checkout and integration 
work through the life of the Apollo 
program, and up to $25 million a year 
through 1968 for the Mississippi 'Test 
Facility support job. 

Holmes estimated that the GE con- 
tract is among the 12 largest in the 520- 
billion Apollo program. 

Three Groups Formed 
By Hawker Siddeley 

London— Extensive streamlining of 
the Hawker Siddeley Group recently 
resulted in a merger of three airplane 
divisions with sharply defined aims in 
heavy military aircraft, fighter develop- 
ment and civil air transports. 

The new divisions are Avro-Whit- 
worth, formed from A. V. Roc and 
Co.. Ltd., and Whitworth Gloster Air- 
craft, in the heavv airplane field; 
Hawkcr-Blackburn Div„ an amalgama- 
tion of Hawker Aircraft and Blackburn 
Aircraft, for fighters, and the de Havil- 
land Div., for civil air transports. 

A new company. Hawker Siddeley 
Dynamics, is being formed from the 
guided weapon and aerospace equip- 
ment interests in present subsidiaries of 
Hawker Siddeley Aviation. Ltd. Com- 
pany chairman will be Sir Aubrey 
Burke, currently chairman of de Havil- 
land, and general manager will be 
G. C. I. Gardiner, a de Ilavilland direc- 
tor. Burke also will act for the manag- 
ing director of Hawker Siddeley. Sir 
Arnold Hall, when circumstances re- 

All the divisions now fall under 
Hawker Siddeley Aviation, headed by 
Hall, with J. T. Lidbury as vice chair- 
man and managing director. Sir Roy 
Dobson remains chairman of the 
Hawker Siddeley Group. 

An unknown faotor in the reorgamza- 



SENIOR PRELIMINARY 
DESIGN ANALYST 
FOR SPACE GUIDANCE 
& CONTROL 

supervision c 
at 10 engineers in 
design organization, 

Challenging assignment is to con- 
duct preliminary design investiga- 


The 


bably 


have an advanced degree fr. 

accredited university, U.S. Citizen- 
ship and at least 12 years’ profes- 
sional experience including Systems 
Engineering, Space Navigation, 
Guidance, Control Systems, Orbital 
Dynamics, Radar Systems, Inertial 
Components, Computers. 

He must have a personality which 
enables him to work easily and well 
with a variety of people— plus intel- 
lectual speed which permits him to 
react quickly to any situation. He 
must be inventive and imaginative, 
v/ill probably hold several patents 

in professional journals. His present 
position might be that of a prelimi- 
nary design section head or staff 
head in an equipment design group. 

p/ease airmail your resume to: 

MR. ROBERT A. MARTIN 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 28^3aHfornia 
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Latest' Apollo Configuration Shown 


Grumman Sales Expected to Rise 


tion, and ignored in the company an- 

Aircraft, manufacturer of the Folland 
Gnat. No announcement was made of 
top echelon executive management of 
de Havilland, with exception of a state- 
ment that Lidbury will have general re- 
sponsibility to the Hawker Siddelev 
Group for airplanes, but one is expected 

Division heads are Air Marshal Sir 
Harry Broadhurst, Avro-Whitworth. 
with C. Bavlv as general manager; and 
R. L. Lickley, chief executive of 
Hawker-Blackbiirn with E. G. Ruby- 
tlron as general manager. 

The other new companies are 
Hawker Siddelev Holdings, Ltd., to 
hold as subsidiaries a number of smaller 
companies trading in industrial prod- 
ucts. headed bv Sir Arnold Hall, and 
Hawker Siddelev International. Ltd., to 
hold all Hawker Siddelev sales compa- 
nies. with A. S. Kennedy, director of 
sales, as chairman. 

New member of the Hawker Sidde- 
lev Group board is Sir Sidney Camm, 
designer of the Hawker P. 1127 VTOL 
strike fighter. 


New York— Sales this year for Grum- 
man Aircraft Engineering Corp. are ex- 
pected to increase to more than 5400 
million— primarily because of increased 
E-2A Hawkey e and A-6A Intruder Navy 
aircraft sales and not from anv effect 
of the bi-service TFX variable-geometry- 
wing fighter. 

Unlike previously employed cost type 
contracts for development projects in 
which sales are recorded as costs arc in- 
curred. the incentive fixed price con- 
tract for TFX will mean sales will not 
be recorded until deliveries are made. 

Gramman’s share of the S6.5-billion 
TFX contract has not been established 
officially. Grumman President E. Clin- 
ton Towl told the New York Society of 
Security Analysts, but estimates are 
that it will be about 20%. 

Proceeding on the original schedule 
calling for first flight early in 1965, 
Grumman has requested bids for long 
lead time items, is selecting subcontrac- 
tors. is refining the design, and is tool- 
ing for production work. Towl's only 


reference to the controversy over the 
TFX that has developed in the McClel- 
lan subcommittee hearings was a refer- 
ence to questions lie expected from the 
group after his talk: 

"I must forewarn you that I’ll prob- 
ably not be able to answer too many of 
them since the program is highly classi- 
fied . . . and for reasons all of you can 
surmise only too well." 

Towl said that Grumman sales, in 
the light of its 51-billion backlog, 
should continue to increase beyond 
1963. Major item in the backlog total 
is the Apollo Lunar Excursion Module 
(LEM) program, being developed under 
a S387.9-million contract from the Na- 
tional Aeronautics and Space Adminis- 
tration. Funding will be disbursed over 
a seven-vear period, but not necessarily 
in equal increments. 

This cost plus fixed fee contract cov- 
ers design and manufacture of nine 
ground test and eleven flight test vehi- 
cles. and operational support. Grum- 
man also is conducting an engineering 
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analysis for NASA of LEM as a lunar 
logistics vehicle. 

Of Gruminan's projected 1963 sales, 
military aircraft will contribute about 
80%, Towl said. Space sales are ex- 
pected to rise from 10% in 1962 to 
13% of the total, or approximatclv 552 
million. Besides LEM. Gmmmaii also 
is contractor for the NASA Orbiting 
Astronomical Observatory, scheduled to 
be checked out in prototvpe fonn by 
August and launched in late 1964 or 
early 1965. 

Breakdown of the company's 1963 
sales in percentages, as given by Towl 
includes the following: 

• Early warning aircraft, the F.-2A and 
E-IB (WF-2)— 30%. 

• Observation, reconnaissance, and at- 
tack aircraft, the OV-1 Mohawk and 
A-6A Intruder— 40%. 

• Anti-submarine and utility aircraft, 
the S-2E Tracker and the HU-16E Al- 
batross— 9%. 

• Space-1 3%. 

• Commercial— 8% . 

Crumman's commercial projects in- 
clude the Ag-Cat agricultural biplane, 
whose sales of 82 aircraft last year ex- 
ceeded total previous deliveries of the 
airplane, and the twin-turboprop-pow- 
cred Gulfstream, of which 18 were sold. 
Gramman’s total 1962 aircraft sales 
were 248 aircraft. 128 military, and Al- 
batross modifications for foreign na- 
tions under Air Force contract. 

Gulfstream sales reached a total of 
1 09 in May, and customers include, be- 
sides private corporations, the U. S. 
Coast Guard, NASA, and the Federal 
Aviation Agency. 

Towl also forecast increases in profits 
for 1963, but higher interest charges 
will offset some of the prospective 
benefits of cost reduction programs. Be- 
cause of higher depreciation expected 
in 1963 — SS million as against S5.2 mil- 
lion-cash flow will rise, but Grumman 
is planning to augment working capital 
to handle its growing volume of busi- 
ness with a 5 10-million long-term bor- 
rowing agreement. It will not be 
through equity financing, however, 
Towl said. 

Proposed Dept, of Defense profit 
guidelines should not affect Crumman's 
profits, Towl said, since the current 
level is relatively modest. Towl believes 
the accompanying performance rating 
system should enhance Gruminan's po- 
sition because of the company's past 
record of meeting reliability standards 
and targets. 

Cramman has a unique record in the 
aerospace industry of showing a profit 

cnce and similarly has an unbroken rec- 
ord of paying yearly cash dividends to 
stockholders. 

Despite growth in business. Grum- 
in its SI. 50 annual dividend. 


Shifts at MSC Define 
Management Areas 

Houston-Definitive division of man- 
agement responsibilities, separating op- 
erational from development activities, 
has been announced by Dr. Robert Gil- 
ruth. director of the Manned Spacecraft 
Center here. 

Walter C. Williams, named deputy 
director for mission requirements and 
flight operations last November (AW 
Nov. 26, p. 25). will develop mission 
plans and rules, crew training, ground 
support and mission control complexes 
and manage all flight operations con- 
ducted by MSC. Concurrently. Wil- 
liams will act as director of flight oper- 
ations in the space agency's Office of 
Manned Space Flight. Washington, 
D. C. 

He reports directly to D. Brain- 
erd Holmes in this capacity and has 
complete mission authority during flight 
tests of Mercury, Gemini and Apollo 
spacecraft. 

James C. Elms, named deputy di- 
rector for development and programs 
earlier this year, will manage all MSC 
manned space flight projects, including 
total project planning. 

In addition to this duty, Elms will 
plan, organize and direct center activi- 
ties providing administrative and tech- 
nical support for the entire MSC 
operation. 

Reporting directly to Williams under 
the new arrangements will bc-G. M. 
Preston. MSC manager of Atlantic Mis- 
sile Range operations and chief, pre- 
flight operations div.; Christopher C. 
Kraft, Jr., chief, flight operations div.; 
Warren J. North, chief, flight crew 
operations div.; Dr. Charles A. Berry, 
chief, center medical operations office: 
Wesley Messing, MSC manager of 
White Sands Missile Range operations; 
G. Barry Graves, assistant director for 
information and control systems, specifi- 
cally to implement the Integrated Mis- 
sion Control Center (IMCC) and the 
ground operations support systems 
(GOSS); and Kenneth S. Klcinknccht, 
manager. Project Mercury. 

Project Mercury personnel, many of 
whom will probably be absorbed in the 
mission requirements and flight opera- 
tions areas on completion of the 
planned Mercury flights, report to Wil- 

Reporting to Elms under the new 
organizational structure arc— Maximc 
Faget, assistant director for engineering 
and development; G. Barn- Graves, as- 
sistant director for information and con- 
trol systems (other than IMCC and 
GOSS); Wesley Hjomevik, assistant di- 
rector for administration: Robert O. 
Piland, acting Apollo spacecraft project 
manager; and Charles W. Mathews, act- 
ing Gemini project manager. 



CONTROL SYSTEMS 
ANALYSTS FOR 
DEEP SPACE 
SYSTEMS STUDIES 

Important opportunities now exist 
at Hughes for specialists in many di- 
verse areas ranging from complex 
precision systems of established 
types to studies on systems which 
will be based on entirely new con- 

Work will cover preliminary design 
studies, analysis of systems require- 
ments, performance trade off deci- 
sions and configuration planning. 

Activities will include servo anal- 
analyses, parametric studies and 

Three to fifteen years' experience 
in the same or allied field is desir- 
able. Advanced degree from an ac- 
credited university is preferred. 
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BASIC TEST FOR MEDIA SELECTION: 



In the 
world-wide 
aerospace 
market 
Ask anyone, 
anyone 
you’re trying 
to sell 

what publication 
he reads and 
respects most. 


Aviation Week 


& Spate Technology 



Life Support Algoe Studies — General Electric, MSVD 




They Journeyed into SPACE 

Astronaut 
Alan B. Shepard 
Suborbital Flight 
5 May 1961 

Astronaut 
Virgil I. Grissom 
Suborbital Flight 

21 July 1961 

Astronaut 
John H. Glenn 
Three Orbits 
20 February 1962 

Astronaut 
M. Scott Carpenter 
Three Orbits 
24 May 1962 

Astronaut 
Walter M. Schirra 

Six Orbits 
3 October 1962 

Astronaut 
L. Gordon Cooper 
15-16 May 1963 

22 Orbits 

. . . and Safely Returned 
in Mercury Spacecraft 



Designed and built under the leadership of the 
National Aeronautics and Space Administration by 


MCDOIMIMELL 



Simulator Tests Advanced Recon Systems 


Dayton, Ohio— First tests utilizing 
USAF Aeronautical Systems Div.’s re- 
cently completed Sfi-million space simu- 
lation facility for testing advanced 
reconnaissance systems have been com- 
pleted successfully at Wright-Patterson 
AFB here. 

Facility, nicknamed “Haley’s Comet” 
after Project Engineer James Haley who 
proposed it five years ago, is designed 
to conduct dynamic analysis of infrared, 
photographic and television reconnais- 
sance systems for air and space vehicles 
in extreme environments prior to test 
flights. 

In the past, advanced reconnaissance 
systems had to be tested in flight pro- 
grams nearly as complex as the mission 
itself. The dynamic analyzer is expected 
to reduce testing costs by 80% and af- 
ford a considerable time saving. 

One of the primarv considerations in 
the design of the facility was reduc- 
tion of "down time” between tests of 
different items of equipment. Accord- 
ingly, the environmental chamber was 
designed to accept quick-change, plug- 
in frames mounting test equipment. 
Complete installation of new equip- 
ment requires about two hours. 

Upon completion of a test, data is 
removed from the recording area and 
sent to the data reduction section for 
analysis, leaving the facility free to ac- 
commodate new equipment. In the 
meantime, new equipment previously 
mounted in the test frames is ready for 
"plug-in” to the environmental cham- 
ber. ASD has five plug-in frames. 

Ground speed target and altitude 


simulator for both camera and televi- 
sion reconnaissance systems is mounted 
on a wheeled cart which is rolled under 
the chamber. Image from the target 
simulator is projected into the environ- 
mental chamber through openings in 
the bottom. 

Target cart contains complete optics, 



target controls and other equipment 
needed for complete terrain simulation, 
including image motion. Infrared tar- 
get cart has not been completed. 

Test chamber consists of a 54,000-lb. 
stainless steel cylinder lined with 20 
stainless steel slats containing heating 
elements and passages for coolant. The 
slats can be individually temperature 
controlled to confront the equipment 
with temperatures ranging over — 100F 
to 450F from different quarters simul- 
taneously. 

Pressure in the chamber can be re- 
duced to 10" mm. Hg. in 100 min. 
Test equipment measuring 6 x 10 ft. 
can be accommodated. 

To speed testing further, stationary 
stands remote from the chamber will 
support camera gear above the mobile 
target carts for static tests not involving 
motion or vibration simulation. 

Chamber movement is determined 
by six hydraulic actuators positioned 
outside which control roll, pitch and 
yaw. Maximum pitch and roll is ±15 
deg. and yaw is ±2 deg. 

Within the chamber dusters of three 
hydraulic actuators, mounted mutually 
perpendicular, are connected to the 
four comers of the plug-in frame for 
vibration testing. Vibration test capa- 
bility extends from 2 to 800 cps. with 
a maximum displacement of .5 in. or 
-fg- 

First test, on a HR 235 camera with 
a 12-in. focal length, simulated an alti- 
tude of 65.000 ft. at — 65F under con- 
ditions of three axis-motion to approxi- 
mate a typical high-altitude mission. 
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BLEED 

CONTROL 

OVERHAOL 



★ Factory Authorized 

★ Ten Day Turnaround 

★ Serving Many Airlines 



1740 N.W. 69th Ave. 
P.O. Box 48-194 
Miami 48, Fla. 


NEW AEROSPACE PRODUCTS 


High-Pressure Paint Heater 

Air-less high-pressure heater main- 
tains paint at uniform temperatures and 
viscosity at pressures up to 3,000 psi., 
the manufacturer reports. 

The system is capable of heating 


vinyl, acrvlic and other heavy-bodied 
coatings for aircraft and missile struc- 

Hcatcr control of paint temperature 
is accomplished whether or not paint 
is flowing through the system. 

Constructed of aluminum, the 452 
& 902 series require 1.5 and 4 kw. of 
power. 

Spce-Flo Co., 6614 Harrisburg Blvd., 
Houston. Tex. 

Miniature Resistance 
Thermometer 


Hermetically-scaled platinum element 
resistance thermometer measures tem- 
peratures from —148 to 4-400F with a 



repeatability variance less than 100 parts 
per million. 

The S31 series thermometers have 
0C reference element resistances of 50, 
100 or 470 ohms. 

Tlic unit is designed for missile, 
gyro, and accelerometer temperature 
sensing and laboratory and chemical 
process control, according to the manu- 
facturer. 

Minco Products, Inc., 740 Washing- 
ton Avenue North, Minneapolis 1, 
Minn. 


Miniature Inspection Camera 

Miniature camera and viewer facili- 
tates internal inspection of inaccessible 
body cavities, flow areas, rocket nozzles, 
castings, welds, pipelines and turbines. 
The instrument, called a Camerascope, 
incorporates fiber optic viewing through 
nylon-lined, 1 in. OD braided stainless- 
steel cable up to 20 ft. long. 



Camera uses 5 mm. color or black 
and white film enlargeable up to 100 
times and takes 6-13 stereoscopic or 
12-26 single exposures without reload- 
ing. Lens system is a modified Tcssar 
triplet with 86 deg. wide angle at 
f. 16 with a resolution of 0.005 in. at 
14 in. depth of field. Visual coverage 
of 360 deg. peripheral at insertion 
depths up to 12 ft. requires { in. 
entrance hole. An integral flash and 
shutter operates at 30 v. max. to 2 v. 
min. flash. Camera is I in. long by 
approx. I in. in dia. and weights T oz. 
less housing. 

Iota-Cam Corp., 555 Boston St., 
Lynn, Mass. 

Welding Head Manipulator 


Model 12x12 car-type manipulator, 
automatically controlled from operator's 
push button pendant, is designed to 



weld girth joints, internal and external 
flat scams on missile cases, cryogenic 
tanks and similar equipment. 

Any type welding head can be 
mounted on the manipulator. Mast 
and boom are mounted on a 4-point 
thrust bearing riding on a rail-type car. 
to provide 360 deg. rotation. Maximum 
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vertical boom height is 12 ft.; minimum 
range is 3 ft.; horizontal boom travel 
is 12 ft. Manipulator and car speed 
are variable between 5-200 in ./min. 
Boom and car arc powered bv a 220/ 
440 v.d.c. motor. The manipulator 
weighs approximatclv 7,000 lb. and is 
16 ft. high over-all.' 

Lewis Welding & Engineering Corp., 
Solon, Ohio. 

High-Pressure Oil Filter 

Model S-282 oil filter operates at 
up to 25,000 psi. with flow' rates of 
12 gpm. The all-steel filter is designed 
for use with hydraulic oils. Filter ele- 
ments which will remove impurities 



changed without removing the filter 
from the system. 

Filter measures 8ft in. high by 41 
in. dia. Inlet, outlet, and bleed con- 
nections are i in. female pipe thread, 
according to the manufacturer. 

Pressure drops with a 10 micron 
element and MIL H-5606 oil at 100F 
are 63 psi. at 1 2 gpm., 18 psi. at 6 gpm. 
and 5 psi. at 3 gpm. 

Sprague Engineering Corp., 19300 
So. Vermont Ave., Gardena, Calif. 

High-Torque Fastener 

External - wrenching, spline - driven 
threaded fastener is designed for aircraft 
and missile assemblies. 



Repeated screw material failures at 
tensile ratings of 260,000 psi. without 
spline deformation or wear are reported 
by the manufacturer. Flanks of the 6- 
fluted, 12 point spline are at 90 deg. 
with the fastener centerline fully utiliz- 
ing torquing surfaces to achieve a degree 
of prcloading previously unobtainable 
and eliminating the camming action 
which strips conventional bolts accord- 
ing to the manufacturer. Manufacturer 
says removal of fastener under severe 
galling conditions resulting from high 
temperatures and corrosive atmospheres 
where removal torque exceeds installa- 
tion torque is possible. 

Spline drive is available on the Aero- 
screw and Acronut fastener line. 

Allen Manufacturing Co., Hartford 


Exhaust Shielding Material 

Modified phenolic polvmer called 
NRL 1010 withstood a flame tempera- 
ture of 6,800F 8 in. away for 60 sec. 
with a material loss of 0.027 in. per 
sec., the manufacturer savs. 

The erosion protection material bonds 
to steel, aluminum, rubber, glass fiber, 
epoxies and phenolics using the manu- 
facturer’s primer. Specific gravity is 2.9. 

Insulation Technology Inc., 5942 
Don Way, Carmichael, Calif. 


Anti-Backlash Differential 

Mechanical differential TS-9 is de- 
signed for computer and servo applica- 


Zero backlash is maintained by 
spring-loaded bevel gears, regardless of 



service conditions or temperature 
changes, for unit’s lifetime, according to 
the manufacturer. 

Starting torque increases slightly from 
.16 to .6 in.-oz. using this type gear de- 
pending on how many teeth are rotated 
to load the spring. Unit can transmit 
up to 1 5 in.-oz. torque at zero backlash. 

Sterling Instrument Div. of Desig- 
natronics Inc., 76 East 2nd St., Mine- 
ola, N.Y. 
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. . . today's promise . . . 

To creative scientists and engineers, thn 
tasks assigned to CHRYSLER Corporation SPAC- 
Oivision hold out a tempting lure. 

A prime contractor on the long-range 
SATURN I Space Program. Chrysler has been 
assigned added responsibilities for ADVANCE 
ENGINEERING and PRODUCT IMPROVEMENT. 

Chrysler's long record of experience and 
success in the aerospace field, coupled with ex- 
citing present and future missions add up to the 
stimulating professional environment so sought 
after by the thoughtful. 

If you look beyond today’s activities to the 
horizons of tomorrow, a career with Chrysler can 
carry you to the full extent of your potential. 


tomorrow's fulfilment. . . 

Chrysler activities on the Saturn I are divided 
among three congenial and pleasant Southern 
locations -NEW ORLEANS. HUNTSVILLE, and 
CAPE CANAVERAL. 

If you have a degree and experience in one 
or more of the disciplines listed on the page 
opposite, investigate the potential of a career 
with Chrysler. 

Send your resume, in complete confidence, 
to Section A-1, Personnel Department, at the 
location of your choice: 

P.O. Box 26018. New Orleans 26. La. 

P.0. Box 857. Huntsville. Ala. 

1111 Sheridan Road, Melbourne. Fla. 

An equal opportunity employer. 
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CORPORATION 



UNI VAC 

SYSTEMS ENGINEERS 

AND 


SPECIALISTS 



■ COMMUNICATIONS AND 
RADAR ENGINEERS 




PhD or 
equivalent 
with outstanding 
capabilities in several 

space physics, astrodynamics, 
electronics & communications, 
structures & materials, aerothermo- 
dynamics, applied math & comput- 
ing, reliability & human factors. 
This scientist will organize, plan, 
staff and direct a multi-disciplined 
technology department whose objec- 
tives are: 

(1) the advancement of the state-of- 
the-art in the aforementioned 
technologies. 

(2) the rendering of technical sery- 
ices to systems engineering and 
preliminary design departments. 

Location: N. Y. suburban area. 



AX EQUAL OPPORTUNITY EMPLOYER 


■ DISPLAY ENGINEERS 



R. K. PATTERSON W. X. LOWE 

UNIVAC^ Qp UNI VAC ^ 

U IM I V A C 


PRODUCT S MARKETING 



Director of Marketing 



EMPLOYMENT 

OPPORTUNITIES 


The Advertisements in this sec- 
tion include all employment op- 
portunities— executive, manage- 
ment, technical, selling, office, 
skilled, manual, etc. Look in the 
forward section of the magazine 
for additional Employment Op- 
portunities advertising. 
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FOR SALE 

LEASE OR LEASE-PURCHASE 


SEARCHLIGHT 


Specially engineered, long range, high payload 

1049H SUPER CONSTELLATION AIRCRAFT 

• Most economical long-range, high-payload aircraft available 

• Special engineering on aircraft permits payloads of 45,000- 
pound cargo or 120 passengers for 2500 mile range 

• Either in cargo, passenger or convertible configuration 

• Financing available 

lor flexibility, payload capacity and economy in operation. 


Equipment 
Locating Service 

No Cosf or Obligation 

This service is aimed at 
helping you, the reader of 
“SEARCHLIGHT”, to lo- 
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PROPULSION SYSTEMS 
ENGINEERS 

North American Aviation's Space 
and Information Systems Division 
is staffing its fast-growing Pro- 
pulsion Systems Department. Pro- 
fessional engineers and scientists 


ed to solve propulsion prob- 
for America's most challeng- 
nanned spacecraft program. 
VELOPMENT 
st of planning and 
imental develop- 
rocket engines or 
propellant rocket motors, 
ires thorough knowledge of 
1 engineering, skill in use of 
imental techniques and pro- 
’ interpreting test data. 


PROPULSION SYSTEMS DESI 
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is required: Rocket engine ins 
design; propellant and pi 



ficienc) 



109 



LETTERS 


G De-Bugged 

Military experience. General Dynamics/ 
Convair lab tests and tests I viewed at the 
Phillips Petroleum Co. refute reader Walk- 
er's statement that “The anti-icing additive 
(PFA55MB) . . - may or may not inhibit 
growth of micro-organisms, but it docs tend 
to soften the Buna N Coating and should be 
used with caution, if at all." (AW May 6. 
p. HO.) 

The military has used the additive for 
more than a year and no top coating degrada- 
tion has been reported. Furthermore. Con- 
vair lab tests— using PFA45MB in the recom- 

the top coating. Experience to date shows 
that if the subject additive is used in recom- 
mended proportions it is an effective biocide. 
Wabd Mitcheu. 

Senior Design Engineer 
General Dynamics/Convair 
San Diego, Calif. 


Cosmos Questions 

Hie articles appearing in Aviation Week 
on Apr. 20 (p. 22) and in the New York 
Times on May -1, wherein a review of re- 
marks made by F. J. Krieger of the Rand 
Corp. is given, prompts these further com- 
ments on the Soviet Cosmos series of satel- 
lites. 

To begin with I should like to take this 
opportunity to disagree with Krieger on the 
size of the Cosmos space vehicles launched— 
as he indicates from the Kapustin Yar site— 
and placed in orbit with a -19 deg. inclina- 


tion to the equatorial plane. In the era 
B.S. (before secrecy) I received quite regu- 
larly various cphcmeridcs giving accurate 
predictions for position and time of passage 
of all satellites, rockets and debris in orbit. 
Satellites could be observed with the naked 
eye on very many occasions provided the 
night was clear. Tire Agcna satellites were 
easily seen and observations were frequent. 
Several associates and myself rtsing the ap- 
propriate cphcmeridcs for the Cosmos satel- 
lites 1. 2. *, S and 6 were never able to ob- 
serve them visually. Yet in about a dozen 
instances we could, using Main receivers, 
hear their radio beacon signals for as long 
as five minutes at the time of passage. We 
know, moreover, from geometrical and time 
considerations that the satellites were not 
in the earth's shadow. We conclude, there- 
fore. that these Cosmos satellites are more 
likely the size of Transit. Tiros. Anna (the 
geodetic satellite), or Explorer 17 (NASA 
S-6) — all quite unobservable visually because 
of their small size. Ergo, we would have 
Krieger present a better case or reduce his 
estimate of the size of these satellites by one 
order of magnitude— that is to 440 lb. As 
an added note we have seen the Vostoks 
clearly and without using any aids, 

I would like to point out one other in- 
consistency in that same article. If Cosmos 
4 and 7 were “precursors to Vostoks 4 and 
4" and James Webb of NASA (among 
others) stated that the Vostok boosters were 
three-stage vehicles, why are the Cosmos' 
boosters stated— later in the article— to be 
four-stage vehicles. Surely the Soviets arc 
not so naive as to use a four stage booster 
to simulate the Vostok mission and then 
use three stages to launch Vostoks 4 and 4! 



The accompanying table of figures raises 
some further questions about the Cosmos 
spacecraft that arc launched into an orbit 
whose inclination is nommallv 64 deg. All 
of the orbit parameters noted were published 
in Piavda and Izvcstia. Slight deviations 
from these found in the American press do 
not change the substance of the question to 
follow. The intent here is to compare three 
series of spacecraft whose orbital parameters 
are very similar. In addition to the same 
inclination one can observe that all of these 
spacecraft have relatively low perigees, low 
apogees and that the nodal period for all 
cases of interest is less than 91 min. The 
deviation from the mean perigee altitude 
for the Vostok spacecraft is more than an 
order of magnitude less than that of both 
the Sputnik and the Cosmos spacecraft. 
Since the dog-carrying Sputniks and Sputnik 
4 were precursors of (and no doubt very 
similar to) Vostoks 1 and 2 and certain of 
the Cosmos spacecraft preceded Vostoks 4 
and 4 as "practice” missions, one is led to 
pose this question about the near identity 
of the Vostok perigees and the spread of 
values for the perigees of the other two 

Since most, if not all, members of the 
astronautics community read Aviation Week, 
perhaps one of them may have an answer to 
this queryv Saunders B. Kramer 

Sunnyvale, Calif. 

A Critic 

Can a citizen of the Republic proffer a 
few comments on your April 29 editorial 
“Apollo and Its Critics?” 

You write of Eisenhower’s inability to 
understand and cope with technological tides 
of the era and the perception and vigor with 
which President Kennedy grasped this fact 
early in his regime. One must laugh be- 
cause the average citizen of the United 
States of America docs not understand, even 
today, why we must be first to the moon if 
we must go at all. As proof of this state- 
incut. listen to the questions asked by re- 
porters on interview shows such as “Meet 
the Press." Year after year they ask. why 
billions to the moon? The average citizen 
asks the same question. Why don't you or 
the Harvard group in Washington explain 
it to us? Also tell us that whatever progress 
we have made in the space race is accom- 
plished by the present regime. 

In your editorial you also state the Apollo 
is running close to its optimum technical 
pace. It's a pitv that you don't head NASA, 
the Defense Department or that Harvard 
group in Washington. The Republic has 
too few citizens of the clear thinking omni- 
scient type such as yourself. In your hurry 
to spend today's billions so that you can get 
on to the next appropriation of billions, you 
overlook an important point. Billions can 
and are wasted in this country every year 
because we arc in such a hurry to spend and 
catch up that we have no time to study yes- 
terday's data- Oh, well. I guess I understand. 
It is all based on vour zeal to attack Eisen- 
hower again! I would enjoy seeing this 
printed in your journal. 

Louis L. Hirsch 

Wcllsville, N.Y. 
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STATUS REPORT ON SELF-POWERED AEROSPACE DEVICES 


Nuclear-Powered Components: The availability of a miniature nuclear source has made possible an 
entirely new genre of devices. . . that of self-powered components for aerospace 
systems. The nuclear source — the Leesona Moos Krypton 85 Battery — contains 
an inert gaseous isotope not metabolized by the body and quickly dispersible in 
air should the battery be damaged. As a result, 
the battery is a very practical as well as reliable 
unit, delivering in excess of 10,000 volts, 
charging linearly to 1,000 volts, and having 
an operating life of over ten years. 

■ —As would be expected, the advent of such a 
power source has been accompanied more recently 
by a new wave of components designed around 
it. Most of the new Leesona Moos components 
are aerospace-type transducers: small, lightweight, 
self-powered. 

m — Example I: the Betachron* Model D5307. 

This is an acceleration-actuated delay timer which 
senses uniaxial acceleration, initiates a lime delay when a certain predetermined 
g force has been reached, then delivers an electrical signal to the load. The time 
delay can be set for a minimum of 15 seconds and the maximum is limited only 
by duration of acceleration. Should the g level fall below the set value before 
the time delay is complete, the device automatically resets itself. With its highly 
reliable service life of 10 years, plus its unusual characteristics, the Betachron 
D5307 has found a number of aerospace system applications, such as data 
package release, parachute release, weapon sterilization, and actuation of 
satellite transmitters or other equipment. 

■ — Example II : The Ionoswitch™ System. This device senses altitude as a function 
of air density differential, initiates a time delay at the pre-set altitude, then delivers 
a capacitor discharge or closes a switch. It contains only one moving part and 
can be set for altitudes from 0 to 250,000 feet. The applications of the Ionoswitch 
Altitude Sensing System include stage destruct, stage separation, package 
release, re-entry' body release, and other similar aerospace uses. 

■—These are but two of a new group of self-powered aerospace devices. All are 
characterized by ruggedness; being unaffected by shock, vibration, or temperature 
cycling, and usable or storable for a period of more than 10 years, they offer 
a high order of reliability. Because the battery isotope is a beta emitter, only 
routine low-level-radioactivity handling is required. For data on these and many 
other novel aerospace components, both nuclear-powered and non-nuclear, 
write Leesona Moos Laboratories at Dept. 35. 


LEESONA MOOS LABORATORIES 

A Division of Leesona Corporation • Lake Success Park, Community Drive • Great Neck, L. L, New York 
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WHEN RELIABILITY HANGS BY A THREAD.. 

Guarantee it with 
Double/Durability*nuts 
engineered by 

ESNA 


When a high-tensile, fatigue-qualified bolt is specified it's usually 
because the performance of that particular bolted connection is 
of critical importance. In such applications the variables (or un- 
knowns) may include alternating tension-compression loads; un- 
predictable changes in pre-load due to installation techniques or 
wear-in of structure; variations in loads resulting from the effects 
of abrupt changes in temperature on dis-similar metals, and 
unpredictable shock loads. O Photoelastic studies prove that 
an ordinary locknut concentrates the load on the lower three 
bolt threads. When you add to this localized load con- 
centration in the nut (and the bolt!) the variables 
mentioned above, the bolt can be subjected to punish- 
ment that may exceed its performance capabilities, and 
severely reduce its reliability. □ If the fastening prob- 
lem or the integrity of the structure requires a high 


performance bolt, the simple solution to improved reliability 
under all conditions is the revolutionary Equa-Stress thread 
modification used in the new Double/Durability nuts engineered 
by ESNA. In a Double/Durability nut the stress load is redis- 
tributed over all the threads of the nut . . . and therefore over 
a greater bolt thread area. Equalizing load concentration com- 
pensates for the unforeseen in installation and service— safe- 
guards vital fastenings. (Equa-Stress thread^ can be inspected 
with standard gauges and conventional inspection techniques.) 
□ When maximum performance and safety hang by a 
thread . . . guarantee the reliability of highly stressed 
connections against the unknown and double their 
fatigue life with Double/Durability nuts! □ For your 
copy of ESNA’s new "DESIGN MANUAL No. 6226 for 
HIGH TENSILE FASTENING’’ write Dept. S83-525. 

*A trademark of Elastic Stop Nut Corporation of America 



ELASTIC STOP NUT CORPORATION OF AMERICA 

2330 Vauxhall Road, Union, New Jersey 



